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1 49 7700 Edgewater Drive, Suite 848
PrOJeCt No. 98-42-0054 Oakland, California 94621

. . . Tel: (510) 633-5100
California Department of Transportation Fax: (510) 633-5101

Engineering Service Center

Office of Structural Foundations
5900 Folsom Boulevard
Sacramento, California 95819-0128

Attention:  Mr. Mark Willian
Contract Manager

Final Marine Geotechnical Site Characterization
SFOBB East Span Seismic Safety Project

Dear Mr. Willian:

The geologic and geotechnical studies for the San Francisco-Oakland Bay Bridge (SFOBB) East Span
Seismic Safety Project are being conducted by Fugro-Earth Mechanics (a joint venture of Fugro West, Inc.,
and Earth Mechanics, Inc.) under California Department of Transportation (Caltrans) Contract S9A0053. The
marine exploration borings were conducted in 1998 as part of the Task 3 preliminary site exploration and
testing (Phase 1) and Task 5 final site characterization studies (Phases 2 and 3) of the referenced contract. In
addition, two-dimensional (2-D) and three-dimensional (3-D) marine geophysical surveys were conducted as
part of Task 1 (initial site characterization, geophysical survey phase) of the referenced contract. Additional
exploration (Phase 3) including cone penetration test (CPT) soundings, multi-beam bathymetry, and a
supplemental 2-D geophysical survey were conducted in 2000 as part of Task 5.

The interpretation of the site and subsurface characteristics beneath the marine portion of the bridge
alignment are provided in Volume 1 of this Final Marine Geotechnical Site Characterization report. The
interpretations presented in Volume 1 are based on the field data (including extensive in situ testing, soil
sampling, rock coring, and downhole geophysical logging) from the 44 marine borings, 77 CPT soundings, the
results of laboratory tests completed in the onshore laboratories, and the integration of those data with prior
Caltrans’ marine borings and the interpretation of the 2-D and 3-D geophysical surveys.

The Preliminary Marine Geotechnical Site Characterization report containing Phase 1 data and
preliminary site characterization information was submitted in June 1998. Volume 1 of the Final Marine
Geotechnical Site Characterization Report, which contained revisions to the preliminary interpretations, was
provided in draft on February 1, 2000. Volume 2 of the Final Marine Geotechnical Site Characterization
Report (including only data from the Phase 2 site investigations) was submitted in draft in 1999. The Phase 3
site investigations were performed in August and September 2000. During the finalization of this report, all
pertinent data from the preliminary (Phase 1) and final (Phases 2 and 3) marine site characterization activities
were compiled into Volume 2 of this report. This Final Marine Geotechnical Site Characterization report thus
completely supersedes the Preliminary Marine Geotechnical Site Characterization report, dated June 1998.
The report is a stand-alone submittal that includes all data collected and the most recent interpretations of site
characterization in the marine areas of the project.
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designated as Volumes 2A thorough 2H. Boring logs and data from each of the 44 marine borings are

presented in Volumes 2A through 2G. Those data are organized into boring-specific compilations for each of

Because of the size of the data set, Volume 2 of this report has been bound into eight volumes,
the 14 Phase 1 borings (Volumes 2A and 2B) and 30 Phase 2 borings (Volumes 2C through 2G). Logs of the

77 CPT soundings performed during Phase 3 are presented in Volume 2H.
On behalf of the project team, we appreciate the opportunity to contribute to Caltrans' design of the
new bridge to replace the existing SFOBB East Span. Please call if we can answer any questions relative to

Sincerely,
FUGRO-EARTH MECHANICS, A Joint Venture

A s #

Roger Howard, Jr., P.E.

Project Engineer
Jacob Chacko, P.E. NO. 58850
Project Engineer Exp. 06/30/03

the information presented in the enclosed report.

Senior Engineering Geologist
A

CRAIG D. PRENTICE
EG NO. 1602
CERTIFIED
(\".
\
\ W‘\) ———————
Thomas W. McNeilan, C.E., G.E.

ENGINEERING
GEOLOGIST

Vice President
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Copies submitted: Mr. Mark Willian, Caltrans
Mr. Saba Mohan, Caltrans
Mr. Robert Price, Caltrans
Dr. Brian Maroney, Caltrans

Ms. Sharon Naramore, Caltrans
Mr. Gerry Houlahan, TY Lin/M&N

Mr. Sajid Abbas, TY Lin/M&N
Mr. Al Ely, TY Lin/M&N
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VOLUMES 2A THROUGH 2H
CONTENTS -- CONTINUED

BORING-SPECIFIC APPENDICES CPT DATA APPENDIX
Phase 1 Explorations Phase 2 Explorations Phase 3 Explorations
Contents Volume 2A Volume 2B Volume 2C Volume 2D Volume 2E Volume 2F Volume 2G Volume 2H
AP E R H R H BRI I A R R R R A R A e
x x x x x x x x x x x x x x x x X x x x x x x x x x x x X x x x X x x 00C-76 through 00C-79
Summary of Field Operations 1 la-c | la-b | la-b | la-b | la-b | la-b | la-b | la-c | la-b [ la-b | la-b 1 la-b 1 la-b 1 la-b 1 1 1 la-b 1 1 1 1 1 1 1 1 1 1 1 la-b 1 1 1 la-b 1 1 1 1 1 1
Boring Depth and Location Reference Map 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Boring Logs: e Composite Summary of Field
Operations, 23 p.
Single page boring logs with soil and rock test results 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Single page boring logs with CPT data 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
o Single-Page, Seacalf CPT Logs
Single page boring logs with suspension logging data 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 Include Profiles of:
Multi-page boring logs with soil and rock test results Sa-c | 5a-c | Sa-c | Sa-d | 5a-c | 5a-d | 6a-f | 6a-c | 6a-c | 6a-d | 6a-d | 6a-d 6a-c | 6a-c | 6a-c | 6a-c | 6a-b | 6a-c | 6a-c | 6a-c | 6a-c [ 6a-c | 6a-c | 6a-c | 6a-c | 6a-c | 6a-c | 6a-c | 6a-c | 6a-c | 6a-c | 6a-c | 6a-c | 6a-c | 6a-c | 6a-c | 6a-c 6 6 6a-c | 6a-c | 6a-c | 6a-c : ggzz :ilger\e]:igiacr:izn
Multi-page boring logs with CPT data 7a-b | 7a-c | 7a-c | 7a-c | 7a-d | 7a-d Ta-c 7 7 7 7 7a-c | 7a-c | 7ac | 7a-c | 7a-c | 7a-c | 7a-c | 7a-c | 7a-c | 7ac | 7a-c | 7a-c | 7ac | 7a-c | 7a-c | 7a-c | 7a-c | 7ac | 7a-c | 7a-c 7 7 Ta-c | 7a-c | 7a-c | Ta-c —  Friction ratio
— Pore water pressure
Log of near-surface materials 8 8 8 8 8 8 5 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 - Undrained shear strength
Field Test Results
Remote Vane Test Data 9 9a-¢ 9 9 9a-n | 9a-j | 9aj | 9a-q 9 9a-d | 9a-k | 9a-f | 9a-f | 9a-i | 9a-h | 9a-g [ 9a-h | 9a-f | 9a-d | 9a-b 9 9a-f | 9a-g 9 9 9 9a-k | 9a-k | 9a-i 9
Laboratory Test Results:
Summary of laboratory test results 6a-f | 6a-e | 6a-g | 6a-e | ba-e | 6a-g [ 9a-m | 9a-n | 9a-j | 9a-j | 9a-1 | 9a-l | 6a-e | 9a-k | 10a-d | 10a-f | 10a-d | 10a-d | 10a-h | 10a-f | 10a-g | 10a-i | 10a-e | 10a-f | 10a-h | 10a-g | 10a-g | 10a-g | 10a-g | 10a-g | 10a-g | 10a-g | 10a-g | 10a-e | 10a-f | 10a-g [ 10a-g | 10a-g [ 10a-b | 10 | 10a-g | 10a-g | 10a-h | 10a-f
Grain size distribution curves 7 7 7 7 7 7a-b | 10a-¢ | 10a-e | 10a-e | 10a-¢ | 10a-e | 10a-e 7 10a-b | 11 11 11 11 |1la-b|lla-b| 1la-c| lla-c|1la-c| lla-c|lla-b|1la-d|lla-d| lla-c|lla-c|1lla-c|llac|1la-c|lla-c|lla-b|lla-e|lla-b| 11 |Illa-b| 11 11 |1la-d|1la-b|1la-b| lla-c
Plasticity chart 8 8 8 8 8 8 11 11 11 11 11 11 8 11 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Stress-strain curves 9a-b 9a-b | 9a-c |12a-d | 12a-d | 12a-d | 12a-d | 12a-¢ | 12a-d | 9a-b | 12a-d | 13 13 13 13 | 13a-c | 13a-b | 13a-d | 13a-c | 13a-c | 13a-b | 13a-d | 13a-c | 13a-c | 13a-b | 13a-d | 13a-d | 13a-d | 13a-c | 13a-c | 13a-b | 13a-c | 13a-c| 13 |13a-d| 13 13 | 13a-c | 13a-c | 13a-b | 13a-b
CRS/Incremental consolidation test results 10 10a-b | 13a-d | 13a-d | 13a-d | 13a-d | 13a-e | 13a-f | 10a-b | 13a-d | 14 14 14 14 | 14a-j | 14a-h | 14a-f | 14a-d | 14a-e | 14a-¢ | 14a-e | 14a-f | 14a-g | 14a-f | 14a-f | 14a-g | 14a-¢ | 14a-h | 14a-h | 14a-f | 14a-h | 14a-h | 14a-h | 14a-i | 14 14 | 14a-e | 14a-f | 14a-f | 14a-d
K,-Consolidated undrained triaxial compression test results 14a-b 14.1,.2| 14a-c 15 15 15 15 | 15a-c | 15a-b [15.1,.2|15.1,.2[ 15a-b | 15a-b |15.1,.2]15.1,.2|15.1,.2(15.1,.2|15.1,.2(15.1,.2|15.1,.2| 15a-d | 15a-b | 15 15 15 15 15 15 15 15 15 15 15
Consolidated-drained triaxial compression test results 15 14 | 15a-c 14a-c 14a-b | 16 16 16 16 |16a-b| 16 16 |16a-c| 16 16 16 16 16 16 16 16 | 16a-b | 16a-b| 16 16 |16a-b| 16 16 16 16 16 | 16a-f| 16 |16a-b| 16
Soil Property Profiles:
Plasticity index 9 11 10 11 16 14 15 16 15 15 11 15 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17 17
Liquidity index 10 12 11 12 17 15 16 17 16 16 12 16 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18 18
Soil sensitivity 13 12 13 18 16 17 18 17 17 13 17 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19 19
€50 14 13 14 19 17 18 19 18 18 14 18 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
Preconsolidation stress 20 18 19 20 19 19 15 19 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21
Relative Density 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22
l:l Testing performed l:l Log provided
l:l No testing performed I:I No log provided

APPENDIX PLATE NUMBERING
REFERENCE GUIDE

|
P
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VOLUME 2
INDIVIDUAL BORING DATA AND CPT SOUNDING APPENDICES

The San Francisco-Oakland Bay Bridge (SFOBB) East Span Seismic Safety Project
marine geotechnical site exploration included 44 borings and 77 Seacalf CPT soundings. The
marine drilling was completed using offshore drilling equipment and wire-line sampling, in situ
testing, and downhole tools. In addition, 49 tethered Seascout CPT soundings were conducted
adjacent to the boring locations to characterize the near-surface materials.

GEOTECHNICAL SITE CHARACTERIZATION SYNOPSIS - VOLUME 1

A general description of Task Order Nos. 3 and 5, the Marine Site Characterization work
scope, is provided in Section 1.0 of Volume 1. A description of the marine exploration and
subsequent laboratory testing procedures is included in Section 3.0. The locations of the borings
are provided on Plate A-1, and a summary of the details of the individual exploration locations
and depths is provided in Table 3.1 of Volume 1.

INDIVIDUAL BORING APPENDICES - VOLUMES 2A THROUGH 2G

Individual boring appendices are provided for each of the 44 borings. Each boring
appendix includes boring logs and various in situ, downhole, and laboratory data.

Boring Appendices Collation and Plate Number Guide

A table is provided at the end of the Volume 2 Table of Contents that shows the plate
titles and numbers included in each boring-specific appendix. The individual appendix plates are
numbered with the boring number and a sequential number (e.g., 98-28.4, 98-28.5a, etc.).

Key to Terms and Symbols Used on the Boring Logs

A description of the terms and symbols used on the logs is provided on Plates A-2a and
A-2b in Volumes 2A through 2G.

Summary of Field Operations and Location/Depth Information

A description of the progress of the individual borings and a chart showing boring
location, coordinates, depths (mudline, top of rock, bottom of borings, etc.), and corresponding
elevations (re: Mean Sea Level [MSL] datum, as specified by Caltrans) are included at the
beginning of each boring appendix.

-Al -
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Boring Logs

The boring logs for each marine boring provide lithology descriptions, show sampling
depths, contain descriptions of the soil and rock characteristics, and provide plotted remote vane,
laboratory, and downhole geophysical test data. The appendices include three single-page boring
logs (the data for the entire depth of the borings are shown on one page) that show geotechnical
test data, CPT data, and downhole geophysical data, respectively. In addition to the single-page
logs, multiple-page logs that show geotechnical test data and CPT data are provided at an
expanded depth scale. Also included in the marine boring appendices is a geotechnical test data
log of the near surface sediments with an expanded undrained shear strength scale.

Geotechnical Test Data Logs. Sampler types are shown on the Key to Terms and
Symbols Used on Logs (Plates A-2a and A-2b in Volumes 2A through 2G). The following
nomenclature applies to the information in the blow count column of the log: a) "PUSH" denotes
thin-wall tube samples pushed with the weight of the drill pipe; b) "WOH" denotes liner
samplers advanced by the weight of the down-hole hammer; c¢) values such as 18 designate either
Standard Penetration Test (SPT) N-values or California modified sampler; d) 50/7.5cm is a SPT
N-value; and e) 30/60cm is a downhole, wireline hammer blow count. Additional description of
the blow count and sampler nomenclature is provided on Plates A-2a and A-2b of Volumes 2A
through 2G.

Rock coring data also are tabulated in the Blow Count column. Those data, such as
100-35, provide recovery and Rock Quality Designation (RQD) data for the individual core runs.

The center column of the log provides water content, plastic limit, liquid limit, percent
passing the number 200 sieve, and density measurements (presented as submerged unit weights).
In addition to the direct measurements of density, the logs also show the theoretical submerged
unit weight based on the measured water content, an assumed specific gravity of 2.7, and an
assumed 100-percent saturation. In rock intervals, the recovery, RQD, and coring rate are plotted
in the center column of the log.

The right-hand column presents the results of the undrained shear strength measurements
conducted on samples recovered from the borings as well as the strengths measured in situ using
the Halibut and Dolphin remote vane tools. The range of undrained shear strengths that are
calculated from CPT cone tip resistances (corrected for unequal end area effects) also are shown
based on cone bearing capacity (Ni values) of 12 and 15. Undrained shear strengths measured on
remolded samples also are included in the plotted data.

In rock intervals, the unconfined compressive strength measured in unconfined tests and
estimated from point load tests are plotted in the right-hand column. Fracture density also is
plotted in the rock intervals.

A2 -
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CPT Logs. The in situ CPTs were conducted downhole using the Dolphin system. This
downhole in situ tool has a maximum stroke (or test length) of 3 meters. Data are acquired in
3-meter-long increments, or until the CPT meets refusal. The CPT intervals were interspersed
with soil sampling. The CPT intervals are shown on the right of the geotechnical test data logs
and CPT logs.

The CPT logs for each boring with CPT data provide graphical plots of the data versus
depth below mudline (or Bay bottom). Data that are shown include: a) tip resistance in
megapascals (MPa), b) sleeve friction in MPa, c) excess pore pressure readings in MPa, and
d) friction ratio in percent.

Downhole Geophysical Logs. Downhole geophysical tests were conducted in 41 of the
44 marine borings. That testing included:

a) Compression and shear wave (Vp and Vs, respectively) (except for Borings 98-19,
98-45, and 98-48);

b) Natural gamma (only Borings 98-1 through 98-3 and 98-5 through 98-12);
c) Resistivity (only Borings 98-2, 98-3, and 98-5 through 98-12);

d) Caliper (borehole diameter) (only Borings 98-1 through 98-12 and 98-21 through
98-24); and

e) Acoustic Televiewer (only Borings 98-1 through 98-5 and 98-21 through 98-24).

The Acoustic Televiewer logs are provided under separate covers in Volume 1 of Fugro-EM
(1998d) and Volume 1 of Fugro-EM (2001h).

Laboratory Test Results

The offshore and onshore laboratory test results are incorporated in the individual boring
appendices. In addition to the test data plotted on the geotechnical test data logs, the appendices
include the following information (where relevant):

e Remote vane test data

e Tabulated summary of test results

e QGrain size distribution curves

e Plasticity chart showing the Atterberg limit data

e Stress-strain curves from unconsolidated-undrained (UU) triaxial compression tests

A3 -
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e Consolidation test results including axial strain and coefficient of consolidation
versus effective vertical stress

e Consolidated-undrained triaxial compression test results including consolidation
curves, stress path, stress-strain curves, pore water pressure-strain curves, and
obliquity-strain curves

e Consolidated-drained triaxial compression test results including stress-strain curves

and Mobhr circles

In addition to the laboratory test results presented herein, the results of laboratory tests
conducted on rock samples are provided under separate cover in Volume 4 of Fugro-EM (1998d)
and Volume 2 of Fugro-EM (2001h). Also, the results of the cyclic tests conducted on samples
recovered from the marine borings are provided under separate cover in Volume 3 of Fugro-EM
(19984d).

Soil Property Profiles
Where data are available, the following soil properties are plotted versus depth:

e Plasticity Index (Liquid Limit minus Plastic Limit)

e Liquidity Index ([water content minus Plastic Limit] divided by Plasticity Index)
e Soil Sensitivity (undisturbed shear strength divided by remolded shear strength)
® g5 (strain at 50 percent of the failure stress in UU triaxial tests)

e Preconsolidation Pressure - The interpreted preconsolidation pressure profiles show
interpreted preconsolidation pressures from consolidation tests and estimated
preconsolidation pressures from the in situ CPT data. Also shown on those plots are
the calculated effective overburden pressure and isochrones of calculated
overconsolidation ratios (OCR).

e Relative Density from CPT test data (marine borings)
CPT DATA APPENDIX - VOLUME 2H
Summary of Field Operations

A description of the progress of the Seacalf CPT operations is presented before the CPT
data plots in Volume 2H as Plates A-2a through A-2w.

A4 -
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CPT Sounding Results

The results of the 77 marine CPT soundings are presented in Volume 2H of this report.
The CPT logs provide graphical plots versus depth showing:

e Tip resistance in MPa

e Sleeve friction in MPa
e Friction ratio in percent
e Pore pressure in MPa

In addition, the sounding logs show the range of undrained shear strengths that are
calculated from CPT tip resistances (corrected for unequal area effects) based on cone bearing
capacity factors (Ni) of 12 and 15.

- A5 -
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SOIL TYPES
°
6:2@ Well graded GRAVEL (GW) SAND with clay (SP-SC) SILT (ML)
L
[¢] L
°o° Poorly graded GRAVEL (GP) Clayey SAND (SC) ::f Sandy SILT (ML)
o : A r
ng GRAVEL with sand (GP or GW) Silty SAND (SM) {{é Highly plastic ORGANICS (OH)
DO by
o’0 GRAVEL with clay (GP or GW) SAND with silt (SP-SM) ifﬁ Low plasticity ORGANICS (OL)
i
,e/’i}y Clayey GRAVEL (GC) Fat CLAY(CH) ::.-::.- SANDSTONE (Rx)
P 1
o.o? GRAVEL with silt (GP or GW) Sandy fat CLAY (CH) Mﬂﬂmﬂl SILTSTONE (Rx)
‘oo
o] :-;-:.-"-"’
i P i| Silty GRAVEL (GM) Lean CLAY (CL) ,.-""" CLAYSTONE (Rx)
o -
Well graded SAND (SW) Sandy lean CLAY (CL) Interbedded Rock Strata (Rx)
i
Poorly graded SAND (SP) Silty CLAY (CL-ML) -+ CONGLOMERATE (Rx)
Qi
SAND with gravel (SP or SW) Elastic SILT (MH) ooy ROCK FRAGMENTS (Rx)
Lo

SAMPLERS

l Thin Walled 7.5 cm Tube I:I Offshore Liner

Hﬂ 5.7 cm Driven Tube

CLASSIFICATION TESTS AND
BLOW COUNTS

B PERCENT PASSING 0.075 mm SIEVE

@ WATER CONTENT (%)

O SUBMERGED UNIT WEIGHT (kN/m*)

O THEORETICAL SUBMERGED UNIT WEIGHT (KN/m 3)

PLASTIC LIMIT  LIQUID LIMIT

® EQUIVALENT SPT BLOW COUNT

ROCK QUALITY AND CORING RATE

ROCK QUALITY
DESIGNATION (RQD)

ROCK RECOVERY
PERCENT

CORING RATE

I]]]]]] Modified California Liner

Bulk Bag

M SPT

Rock Core (Interior symbol
represents percent recovery)

STRENGTH TESTS

® POCKET PENETROMETER

&4 TORVANE

<> REMOTE VANE

€ MINIATURE VANE & RESIDUAL VANE)

A UNCONSOLIDATED UNDRAINED TRIAXIAL
V¥V SWEDISH FALL CONE

=1 UNCONFINED COMPRESSION (SOIL)

<& A (Open symbols indicate remolded tests)

§ Interpreted From CPT Data (Nk = 12 to 15)
© POINT LOAD TEST (INTACT SPECIMEN)
O POINT LOAD TEST (ALONG WEAK PLANE)
B UNCONFINED COMPRESSION (ROCK)
— Soil - Strength Exceeds Capacity of Measuring Device

Rock - Sample Broke Along Discontinuity, Intact Sample
Would Have Greater Strength

FRACTURE DENSITY

>=30,
>=30l

—

2230,

S B

KEY TO TERMS AND SYMBOLS USED ON LOGS
SFOBB East Span Seismic Safety Project
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SFOBB Task Order No.5
Project No. 98-42-0054

Earth li"““l
Mechanics

A2

TUBE AND LINER SAMPLERS
WOH Liner sample advanced with the weight of an 80 kg hammer.
PUSH or SAVE Pushed thin-walled 7.5cm-tube.
15/60cm Number of blows required to produce the indicated penetration using a 5.7 cm tube sampler.

The sampler was driven with an 80 kg downhole hammer dropped approximately 1.5 m.

SPT AND MODIFIED CALIFORNIA LINER SAMPLERS

Samplers were driven with a 63.5 kg above deck hammer dropped approximately 760 mm.

20 Number of blows to produce 30 cm of penetration after the initial 15 cm of seating.
86/28cm Number of blows required to produce the indicated penetration after an initial 15 cm seating.
Ref/8cm 50 blows produced the indicated penetration during the initial 15 cm interval.
SOIL GRAIN SIZE
U.S. STANDARD SIEVE
8" 3" 3/4" 4 10 40 200
BOULDERS| COBBLES GRAVEL SAND SILT CLAY
COARSE[ _FINE | COARSE] MEDIUM] _FINE
152 76.2 19.1 4.76 2.00 0.420 0.074 0.002
SOIL GRAIN SIZE IN MILLIMETERS
STRENGTH OF COHESIVE SOILS DENSITY OF GRANULAR SOILS
Undrained
Shear Strength, Descriptive Relative
Consistency kPa Term Density (%)*
Very SOft.....ooiee e less than 12 Very Loose. .. less than 15
12t0 25 [T LY TR 15 to 35
25 to 50 Medium Dense. .. 35t0 65
50 to 100 DENSE......ovvvieieteietete ettt 65 to 85

Interlayered..........cccccoveeene

Intermixed..........ccccoeviieennnne

Calcareous.........cccoeereeeeeene

100 to 200 Very Dense ..greater than 85

................................ greater than 200

*Estimated from sampler driving record and PCPT tip resistance.

SOIL STRUCTURE

.............. Having planes of weakness that appear slick and glossy. The degree of slickensidedness depends

upon the spacing of slickensides and the ease of breaking along these planes.

.............. Containing shrinkage or relief crack, often filled with fine sand or silt, usually more or less vertical.
............. Inclusion of material of different texture that is smaller than the diameter of the sample.

............. Inclusion less than 3 mm thick extending through the sample.

.............. Inclusion 3 mm to 75 mm thick extending through the sample.

............. Inclusion greater than 75 mm thick extending through the sample.

............... Soil sample composed of alternating partings or seams of different soil types.

............... Soil sample composed of alternating layers of different soil types.

.............. Soil sample composed of pockets of different soil types and layered or laminated structure is not

evident.

............... Having appreciable quantities of carbonate.

KEY TO TERMS AND SYMBOLS USED ON LOGS
SFOBB East Span Seismic Safety Project

PLATE A-2b
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SFOBB Task Order No. 5

. Earth -I.-"GRO
Project No. 98-42-0054 Mechanics

Time
Date From To Description of Activity
September 30, 1998 2100 2200 Move barge to location 98-39. Set 4 anchors and 2 spuds.

2200 2330 Rig up for drilling. Lower drill pipe to mudline.

2330 2345 Measure water depth of 2.1m (6.8 ft) using bottom sensor. Current
tide level is approximately -0.1m (-0.2 ft) MSL. Calculate mudline
elevation of —2.0m (-6.6 ft) MSL.

2345 2400 Drill and sample from mudline to 2.4m (8 ft).

October 1, 1998 0000 0315 Drill and sample from 2.4m (8 ft) to 9.8m (32 ft). Halibut testing from
0.6m (2 ft) to 1.8m (6 ft)

0315 0330 Pull drill pipe to deck.

0330 0600 Rig maintenance. Wait on tide to facilitate barge relocation.

0600 0615 Reposition barge.

0615 1100 Set casing. Drive stinger to 8.8m (29 ft).

1100 1215 Lower drill pipe to mudline. Drill, sample, and CPT testing from
mudline to 8.5m (28 ft).

1215 1330 Change latch sub on CPT unit. Perform CPT pipe test.

1330 2400 Drill, sample, and CPT testing from 8.5m (28 ft) to 35.7m (117 ft).

October 2, 1998 0000 1200 Drill, sample, and CPT testing from 35.7m (117 ft) to 92.4m (303 ft).

1200 1330 Unable to retrieve Shelby tube. Pull drill pipe to deck.

1330 1615 Repair damaged overshot. Run CPT pipe test.

1615 2030 Drill, sample, and CPT testing from 92.4m (303 ft) to 104.2m (342 ft).

2030 2115 Pull drill pipe to deck.

2115 2400 Perform P- and S-wave velocity logging from 91.0m (298.6 ft) to 9.1m
(30 ft).

October 3, 1998 0000 0200 Complete P- and S-wave logging.

0200 0300 Pull casing to 1.5m (5 ft).

0300 0415 P- and S-wave velocity logging from 9.1m (30 ft) to 2.0m (6.6 ft).

0415 0730 Lower N-rod. Mix and circulate cement. Grout hole 98-39. Pull N-rod
to deck.

0730 1200 Pull 2 spuds, 4 anchors, and move barge to location 98-27.

SUMMARY OF FIELD OPERATIONS
Boring 98-39
SFOBB East Span Seismic Safety Project
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SFOBB Task Order No. 5
Project No. 98-42-0054

=~ Mechanics

-l-'utann

| 9842\0054l0c.dsf(0,39)

A2

PROPOSED N6
ALIGNMENT

Coordinates in NAD83, CA Zone 3, meters.

TIDAL FLUCTUATION — ¥ |

MEAN SEA LEVEL (MSL) (ELEVATION 0.0)

MUDLINE ELEVATION (MSL) = -2.0 m (-6.6 ft)

BOTTOM ELEVATION (MSL) = -106.3 m (-348.6 ft)

EXISTING NORTH
BRIDGE
HALIBUT TESTING BORING 98-39
EASTING 1,838,798
NORTHING 648 274 Soil and Rock | In-Situ Testing | Coordinates
’ @ Sampling Depth Depth
Om-9.8m E =1,838,813
& SUPPLY|| DRILLING || (o 321 N 648273
BARGE BARGE
9.8m-1026m| 85m-104.2m| E = 1,838,812
(32 ft - 336.5 ft) | (28 ft - 342 ft) N = 648,275
BARGE
,,,,,,,,,,,,,,,,, -
|l sounoiNg— |
DEVICE

INITIAL WATER DEPTH

=21 m (6.8 ft)

Boring 98-39

SFOBB East Span Seismic Safety Project

DEPTH AND LOCATION REFERENCE MAP

BORING DEPTH = 104.2 m (342 ft)

PLATE 98-39.2
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PROJECT NO: 98-42-0054 START DATE: 09/30/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-39 (Skyway - Frame 5) COMPLETION DATE: 10/03/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1838812 N648275 Minsit 5 10 15 20 25 30 T 5 3 4 & & 7 & & 10 [
CA State Plane Zone 3, NAD83, Meters . CORING RATE E::g;fr; FRACTURE DENSITY
Min/m 59 40 60 80 5 10 15 20 25 30
g . Psi 5,000 10,000 15,000 20,000 4
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
S gl W | = 20 40 60 80 MPa 20 40 60 80 100 120 140 [
= - w =) =t et T s * T + > .' = = = =t =
; ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 1.0 2.0 3.0 4.0 5.0 6.0 7.0 =
H & o E COUNT] MATERIAL DESCRIPTION = kNIm3 SUBMERGED UNIT WEIGHT E:: SOIL UNDRAINED SHEAR STRENGTH E
w | o |» MUDLINE ELEVATION: -2.0m (MSL) @ S i@ 9 11 50 100 150 200 250 300 350| [ © |
Fat CLAY (CH), very soft, dark gray o _tht ________ 101 >0
>, I m + [ o s R o
(3.7m) +---0-f--+ L) %
B Fat CLAY (CH), soft to firm, olive gray Foeeeen +'V.' (D]'
S . = Ce
-8 n TTERS s + e
B - with shell fragments at 7.6m 8.8m) ﬂﬁ:::::::::::::i _4_'. g_Q
> Silty Fine SAND (SM), very dense, greenish gray me 1)
-12 -silty fine with medium sand at 9.3m p
i -yellowish brown sand with silt, 10.7m to 11.3m m u q 80@
(13.3m) on o0
'16 Faff CLAY (CH), very stiff, greenish gray ‘—EE-
d -with sand layers, at 13.4m and 13.6m v E_
(17.7m) +------ 3 ---@---re-- A
'.20 Fat CLAY (CH), very stiff to hard, greenishgray | | [T
-sand with clay seams and layers, 17.7m to 18.9m Vv — Q
B ® &
L iom) e @ $
-24 Fat CLAY (CH), very stiff to hard, greenish gray
B -micaceous L - @ A ®.
-blocky, dessicated, and with organic matter pockets, at 23.8m -0 e = 4
Pos See Plate 98-39.6 i e
for detailed stratigraphy i ?
I -dark gray with sand pockets and seams, below 28.3m R oLEELEEE @& 0------ ~+ & ¢
P32 (31.1m)
- Fat CLAY (CH), very stiff to hard, greenish gray Ferccc@peszsssaf@erk..... = &
-silt with clay seams, 32.6m to 33.2m Vil — P
P36 -silt layer, 34.3m to 34.6m el —
i (36.3m) i
Fat CLAY (CH), very stiff to hard, olive gray t“.“_‘_._‘_"ﬁ;ﬂ_ DOO A ® ®’+ +
P-40 . Vil L0
-greenish gray lean clay to 38.4m +@-----F-eee--- +on Ay ®
(41.1m) == = i
"44 -’H;E =
- Fat CLAY (CH), very stiff to hard, olive gray B kb a AN o0k P
-with organic matter pockets at 44.2m .~
’-48 -sand layer, 46.3m to 46.5m IX T
| -with a silt layer at 47.5m —
-with organic matter pockets at 49.1m kLR @ ----—+00 Soh @ V
’_52 -silt layer, 50.1m to 50.4m (50.9m)
B Fat CLAY (CH), very stiff to hard, gray i
B -with a few silt pockets and partings, at 53.9m } |
P56 RRSH P parting i‘.'.'.'.'@'.!".' TRl n
| 56_
Pso
| 60- PUSH | -with organic matter pockets at 59.4m F--a--- @-EF----- -
X
Pes
F 647 PUS [ ]
SXVE -with organic matter pockets below 64.9m
Pos ]
| 68_
| ] PUSH | -with a few silt pockets at 69.8m (70.7m) --@ B-~0 AN
i 724 Fat CLAY (CH), hard, greenish gray
P 1 X
"76 .
PUSH | -friable at 74.7m}m M1l e
SAVE 8. s e I Y, e
= 76-
(77.7m)
’-80 Silty fine SAND (SM), dense to very dense, greenish gray XIl
| ; -clay layer, 77.9m to 78.0m (80.6m) n® o O
’,.-"" Lean CLAY (CL), hard, olive gray
’_34 -with silt seams and layers
i -with a few fat clay partings at 84.4m Xl +--o+ od
P-ss =l
-with a sand layer at 87.2m ~ —
- ———+o+— =
30/10cm| (69.0m) a - %
> Fine to medium SAND with silt (SP-SM), dense to very dense,
-92 gray
B -with clay pockets and coarse sand, at 91.7m XIV Y o0
’-96 -desiccated, greenish gray lean clay, with gravel and sand
| pockets, 94.6m to 95.7m (96.0m)
Fat CLAY with sand (CH), hard, yellowish brown
> -mottled with gray, and with ferrous stains and organic matter
-100 pockets XV
(102.1m)
P-104 — -
Silty Fine SAND (SM), dense to very dense, yellowish red
- XVI
B | -mottled with gray R
~clay layer, 103.2m to 103.9m .
> ] rsilt layer, 104.1m to 104.2m E
-108 OTAL DEPTH: 104.2m BACKFILLED WITH: Cement Grout
- 1084
P12
- 1124
P-116
- 1164
r-120 l
Report Date: 05/03/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 09/30/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-39 (Skyway - Frame 5) COMPLETION DATE: 10/03/98 DRILLING METHOD: Rotary Sample Boring (Wet)
r Coordinates: E1838812 N648275 | [7sf 1 3 3 7 z 5 7 3 1) 10 ;
= CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION g
S gl W | = | [MPa o1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 @
= - w =) + . = = =t =t =t =t =t T —T——— | &
; T F g = TSF 50 100 150 200 250 300 350 400 450 500 TSFO 10 20 30 44 | Z
& el 25 MATERIAL DESCRIPTION g TIP RESISTANGE EXCESS =
o w| O - MPa FRICTION RATIO (%) PORE PRESSURE o
w | o |» MUDLINE ELEVATION: -2.0m (MSL) @ 5 10 15 20 25 30 35 40 45 23456789 |0 1 2 3 [ © |
Fat CLAY (CH), very soft, dark gray
| !
(3.7m)
B Fat CLAY (CH), soft to firm, olive gray
Ps See Plate 98-39.6 1]
for detailed stratigraphy
i (8.8m), = §
Q Silty Fine SAND (SM), very dense, T e s L =
-12 greenish gray i
| -yellowish brown sand with silt, 10.7m to B L A
11.3m (13.3m) _}.f 3
» Fat CLAY (CH), very stiff, greenish gray cE. e
>16 i i
B v Ed _a;: ‘
(17.7m) S ~
P-20 Fat CLAY (CH), very stiff to hard,
i greenish gray Vv g
G (21.9m)
-24 Fat CLAY (CH), very stiff to hard,
B greenish gray
-micaceous »
> -blocky, dessicated, and with organic 3 ?
-28 matter pockets, at 23.8m Vi fi g
B -dark gray with sand pockets and seams, il = ail
below 28.3m
P32 (31.1m)
B Fat CLAY (CH), very stiff to hard,
greenish gray = e — oy
> -silt with clay seams, 32.6m to 33.2m Vil z_ == R
-36 -silt layer, 34.3m to 34.6m !; . = "i
B (36.3m)
Fat CLAY (CH), very stiff to hard, olive gray
> -greenish gray lean clay to 38.4m
-40 il
i (41.1m) ESAEEN = o
}_44 Fat CLAY (CH), very stiff to hard, olive {/,« e P
gray B T = k|
B -with organic matter pockets at 44.2m
);? y = g
’-48 -sand layer, 46.3m to 46.5m IX l\
i -with a silt layer at 47.5m o I
-with organic matter pockets at 49.1m
P50 -silt layer, 50.1m to 50.4m (50.9m) = = 5
B Fat CLAY (CH), very stiff to hard, gray EINRES _E> 3
-with a few silt pockets and partings, at PR e b
i 53.9m
P-s6 BRVE
- 56 % 3
Peo ] ' :
B 60 PUSH | -with organic matter pockets at 59.4m
X _,L'l
P64 i 1 E o
F 647 PUS
SXVE -with organic matter pockets below 64.9m
Pos ]| {f !
i 68 2 5
p_72 4 PUSH | -with a few silt pockets at 69.8m (70.7m)
i 724 Fat CLAY (CH), hard, greenish gray F I
— kE;
’ i
-76 RUSH | -friable at 74.7m Xi
- 764 — — R
(77.7m) 2o i 5l
’-80 Silty fine SAND (SM), dense to very dense, i == —=SEk
greenish gray Xl
= - -clay layer, 77.9m to 78.0m (80.6m)
',.-""' Lean CLAY (CL), hard, olive gray & = O
’_34 -with silt seams and layers LT 5 - b L
[ -with a few fat clay partings at 84.4m Xl
P-ss s —_— L
. < < A
-with a sand layer at 87.2m e — Nean
- 30/10cm (69.0m) [ ]
. , I — = = i
> Fine to medium SAND with silt (SP-SM), — i B o
-92 dense to very dense, gray
i XIvV Bl 4] | ih ] —
> -desiccated, greenish gray lean clay, with
-96 gravel and sand pockets, 94.6m to 95.7m
| (96 . Om) ! . — =T
Fat CLAY with sand (CH), hard, yellowish é af_é; z N
> brown - b
-100 -mottled with gray, and with ferrous stains XV L
L and organic matter pockets 2 :
-~ T |
> (102.1m)
-104 Silty Fine SAND (SM), dense to very Gl 141 126] K3
dense, yellowish red Xvi R
i [:-clay layer, 103.2m to 103.9m o SRR R E e e R R R e e R e EEE EE R B R R R e R R I e e SR R e SE AT A TR AR
> csitlayer, 104.1mto 104.2m ... :
-108 | TOTAL DEPTH: 104.2m
L 108- BACKFILLED WITH: Cement Grout
P12
- 1124
P-116
- 1164
r-120 l
Report Date: 05/07/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 09/30/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-39 (Skyway - Frame 5) COMPLETION DATE: 10/03/98 DRILLING METHOD: Rotary Sample Boring (Wet)
g Coordinates: E1838812 N648275 . fts 2,500 5,000 N fst'o 100 150 200 250
ohm-i
= CA State Plane Zone 3, NAD83, Meters g SHEAR WAVE VELOCITY RESISTIVITY
S gl W | = | [ms 0,500 1,000 1,500 2,000 ohm-m 5 40 60
= - w =) . T . 4 . . . . —r—T—T—T
; T E g E ftis 2,500 5,000 .2 4 6 8 101214
u & o E MATERIAL DESCRIPTION = ms COMPRESSION WAVE VELOCITY ——————==~—~ — NATURAL GAMMA (API UNITS) — CALIPER
w Q| o |» MUDLINE ELEVATION: -2.0m (MSL) b s 500 1,000 1,500 2,000 40 80 120 5 10 15 20 25 30 35
Fat CLAY (CH), very soft, dark gray
| ! =
(3.7m) R s
B Fat CLAY (CH), soft to firm, olive gray
’_3 See Plate 98-39.6 ] P
for detailed stratigraphy ) I B S
- (8.8m) S
> Silty Fine SAND (SM), very dense, greenish gray I8 Y
-12 -yellowish brown sand with silt, 10.7m to 11.3m m oV
[ (13.3m), |
'—16 Fat CLAY (CH), very stiff, greenish gray \ }/
| v \
(17.7m) L
'-20 Fat CLAY (CH), very stiff to hard, greenish gray ) )
| \Y; -
1
G (21.9m) 5 >
-24 Fat CLAY (CH), very stiff to hard, greenish gray J
B ;
I
P-2s Vi ‘\/
| [
| o (31.1m) ) \
B Fat CLAY (CH), very stiff to hard, greenish gray /
-silt with clay seams, 32.6m to 33.2m
|
P36 silt layer, 34.3m to 34.6m i ( ’
N
B (36.3m) -
Fat CLAY (CH), very stiff to hard, olive gray , g
P
40 Vil '
i (41.1m) /
)_44 Fat CLAY (CH), very stiff to hard, olive gray }’
(
B -with organic matter pockets at 44.2m / P
v
I
P48 -sand layer, 46.3m to 46.5m IX \ N
| -with a silt layer at 47.5m {
-with organic matter pockets at 49.1m L Yoo
’_52 -silt layer, 50.1m to 50.4m (50.9m) e
B Fat CLAY (CH), very stiff to hard, gray [ a
B -with a few silt pockets and partings, at 53.9m (
P56 RYSH P parting !
B 56+ \ N
)
Peo ] /
B 60 PUSH | -with organic matter pockets at 59.4m /
X \ N
i ]
’-64 ( /
- %] PUS |
SXVE -with organic matter pockets below 64.9m / {
J |
P68 {
B 68 W\
p_72 4 PUSH | -with a few silt pockets at 69.8m (70.7m) 3
i 724 Fat CLAY (CH), hard, greenish gray ( 4
’ i
76 PUSH | -friable at 74.7m Xi .
| 764 SAVE N
(77.7m) M~ >
’-80 Silty fine SAND (SM), dense to very dense, greenish gray | (
-with clay seams Xl g o,
i - | -clay layer, 77.9m to 78.0m (80-5":) =
» ’_,..-"' Lean CLAY (CL), hard, olive gray \ \\‘
-84 -with silt seams and layers > }
i -with a few fat clay partings at 84.4m Xl ‘\\
P-ss
-with a sand layer at 87.2m »
- 30/10cm)| (89.0m) D .
> Fine to medium SAND with silt (SP-SM), dense to very : !
-92 dense, gray P [
L -with clay pockets and coarse sand, at 91.7m XIV
> -fine to coarse gravel, with silt and sand, at 94.2m
-96 -desiccated, greenish gray lean clay, with gravel
B and sand pockets, 94.6m to 95.7m (96.0m)
Fat CLAY with sand (CH), hard, yellowish brown
’100 -mottled with gray, and with ferrous stains and
- organic matter pockets XV
» (102.1m)
-104 Silty Fine SAND (SM), dense to very dense, yellowish red
- XVI
B | -mottled with gray N e T L S —————— S 5 b
~clay layer, 103.2m to 103.9m .
> ] rsilt layer, 104.1m to 104.2m E
-108 OTAL DEPTH: 104.2m
- 1084
BACKFILLED WITH: Cement Grout
P12
- 1124
P-116
- 1164
r-120 l
Report Date: 05/05/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 09/30/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-39 (Skyway - Frame 5) COMPLETION DATE: 10/03/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1838812 N648275 Minsit 5 10 15 20 25 30 1 2 3 4 5 6 7 8 9 10
CA State Plane Zone 3, NAD83, Meters -y CORING RATE E::z;fr; FRACTURE DENSITY
in./m 2.0 4.0 6.0 8.0 ? 1.0 1.5 2.0 2.5 3.0
g . 5,000 10,000 15,000 20,000 4
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
S gl W e = 20 40 60 80 MPa 20 40 60 80 100 120 140 [
= - w =) =t =t T . * T + > w = = =t =t =
; ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 1.0 2.0 3.0 4.0 5.0 6.0 7.0 r1
H & o E COUNT] MATERIAL DESCRIPTION = kNlm3 SUBMERGED UNIT WEIGHT E:: SOIL UNDRAINED SHEAR STRENGTH E
w Q| » |» MUDLINE ELEVATION: -2.0m (MSL) i 7 9 11 50 100 150 200 250 300 _ 3s0| [ ©
WOH [ Fat CLAY (CH), very soft, dark gray RERREEE= 2 ® 4
-with shells and shell fragments >
> -with sand pockets and organic matter pockets, at 0.2m
WOH | -with sand seams at 1.2m Lo 8- - 101—@ 9
| S WOH 1 , & > O
P WOH Rl Sl S T e %3
(3.7m)
'S PUSH | Fat CLAY (CH), soft to firm, olive gray I R o @ @’
-6 -with shell and shell fragments at 3.7m
> PUSH | -with many sand pockets at 4.9m Feiee--- + e O e
> PUSH [ -with many silt pockets at 5.8m e I:h ﬁ
Il
PUSH = a3 + e A
b >
PUSH [ - with shell fragments at 7.6m él _____________ + e ove
»
PUSH | -with a few sand pockets at 8.5m (8.8m) BO+ -“+@ &—
’_11 Silty Fine SAND (SM), very dense, greenish gray
B 30/20cmf _yyith many shell fragments, 8.8m to 9.1m ue ©
-silty fine with medium sand at 9.3m
P-12
i 77 | -yellowish brown sand with silt, 10.7m to 11.3m @ Oo@
P13 30/20cm m(—m ° o O
P14
30/25cm -with clay seams at 12.8m on o .0
Pis (13.3m)
B Fat CLAY (CH), very stiff, greenish gray
-with sand layers, at 13.4m and 13.6m
P &
i -with a silt layer at 14.6m ==
b7 =
B . . . . v
-blocky, slightly micaceous, mottled with gray, with gas ﬁ/
’-18 blisters, organic matter pockets and veins, and voids, below
16.2m
i PUSH R EEEEERO EEE EERIEEEE o A ® &
’-19 <<
5 (17.7m) <
Fat CLAY (CH), very stiff to hard, greenish gray Q‘:
P20 -with sand pockets =0
B -sand with clay seams and layers, 17.7m to 18.9m
| % - S
| r.f‘_,_,r“
> -micaceous and with gas blisters, voids and organic matter \'
-22 PUSH | pockets, at 20.1m ) O @A $’
SAVE | -dark gray below 20.7m
P23 i .
; (21.9m)
-24 Fat CLAY (CH), very stiff to hard, greenish gray
B -micaceous
P-25
PUSH | -blocky, dessicated, and with organic matter pockets, at 23.8m P S . A ®
P26 i i *
s =
| e f’ r;-*
& <
- Vi é’
& —
P-30
| -dark gray with sand pockets and seams, below 28.3m .
PUSH +-------- & 0------ + A
> ® &
-31
P-32
’_33 (31.1m)
B Fat CLAY (CH), very stiff to hard, greenish gray
-with silt pockets T - &
)_34 PUSH -micaceous and with silt seams, at 31.7m :‘:""t" """ '@' -L_ """ +
B -silt with clay seams, 32.6m to 33.2m
»
-35
B =
Vil = -
’-36 < bl
B -silt layer, 34.3m to 34.6m
> -with silt layers, at 34.9m and 35.4m u‘
37 ==
’-38 | -with organic matter pockets at 36.6m (36.3m)
i PUSH ; i to--- A &
Fat CLAY (CH), very stiff to hard, olive gray :\:. ..... !:Th_ H ®
'.39 SAVE -with s!lt pockets .
5 -greenish gray lean clay to 38.4m ir [ PR | paYe) ¢
At
P-40 il 3
'_41 PUSH -friable and with large gas blisters at 39.0m F@-----ioaeae- Foo ~+
®
Report Date: 04/30/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 09/30/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-39 (Skyway - Frame 5) COMPLETION DATE: 10/03/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1638812 N648275 Mindit 5 T 15 20 25 % T 2z 3 4 5 6 1 8 o 10 |[ ]
CA State Plane Zone 3, NAD83, Meters CORING RATE :rac.;ft FRACTURE DENSITY
Min/m 59 40 60 80 rac. m 10 15 20 25 30
g . Psi 5,000 10,000 15,000 20,000 4
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
S gl W | = 20 40 60 80 MPa 20 40 60 80 100 120 140 [
= - w =) =t et T s * T + > .' = = = =t =
§ ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 1.0 2.0 3.0 4.0 5.0 6.0 7.0 =
H & o E COUNT] MATERIAL DESCRIPTION = kNIm3 SUBMERGED UNIT WEIGHT Elf: SOIL UNDRAINED SHEAR STRENGTH E
w | o |» MUDLINE ELEVATION: -2.0m (MSL) @ 5 7 9 11 50 100 150 200 250 300 350| [ © |
? Fat CLAY (CH), very stiff to hard, olive gray —
i 1 VIl <§ é
Py 41 s (41.1m)
B ,f Fat CLAY (CH), very stiff to hard, olive gray D ——
—— g
S 42-/ ]
> 44 / i 3
B N i<,-1<>
'_45 43-% = =
P-a6 / PUSH | -with organic matter pockets at 44.2m +@---+ a A $®V‘k Vw
P47 \:
el as
P48 X LN
| -sand layer, 46.3m to 46.5m
4o DY
B -with a silt layer at 47.5m {_‘?
P-50
’.51 PUSH | -with organic matter pockets at 49.1m [ ®----+o00 & qﬁk » v
'—52 -silt layer, 50.1m to 50.4m b
| (50.9m) é _é L
’-53 Fat CLAY (CH), very stiff to hard, gray
B ] e
P54 527 =
[ | -
i
P55 537
’56 54 PUSH | -with a few silt pockets and partings, at 53.9m SR O SETTEETTEEEEEEEE —F u ‘$A @
- < ® -+
B ] -+ 2 4
SAVE T J
b, 55 oo R YOS PP -
re = £ £
r= s
P60 587 iz
Pe1 597
L E PUSH | -with organic matter pockets at 59.4m errrees B CIECEEE BEES A $§ ® A
P2 607
| x i £
Pss 617 -
i il s
P, 62 — :
\ | {7
Po5 637 i
’-66 64+
| | PUSH + Py o= | N Q;g@ ‘A
» 654 SAVE | -with organic matter pockets below 64.9m 3
-67 EZTEE Y SEEEEE-N
- S
P 66 ? &
| 4 67+ ; "f
-69 >
i ] i
| S i
-70
[ | —
L
P71 697
1 | ith a few silt pockets at 69.8 ® l®
b, 70- PUSH | -with a few silt pockets at 69.8m P [e Pl A
- 1 (70.7m)
)73 Fat CLAY (CH), hard, greenish gray == —
g —=
’_74 <; <>
B ———
| & = -
7-75 q,_,_——ﬁf——
>
-76 X1
PUSH | -friable at 74.7m I i o m PR
>
=77
SAVE
. 7w R N I (N R g 3 -+-00
P-7s
P79 —
- (77.7m)
'80 Silty fine SAND (SM), dense to very dense, greenish gray
h -with clay seams
B -clay layer, 77.9m to 78.0m
Do 79 Xl
- 1 . PUSH g S
| |
Report Date: 04/30/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 09/30/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-39 (Skyway - Frame 5) COMPLETION DATE: 10/03/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1838812 N648275 Minsit 5 10 15 20 25 30 1 2 3 4 5 6 7 8 9 10
CA State Plane Zone 3, NAD83, Meters . CORING RATE E::g;fr; FRACTURE DENSITY
Min/m 59 40 60 80 5 10 15 20 25 30
g . Psi 5,000 10,000 15,000 20,000 4
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
S gl W | = 20 40 60 80 MPa 20 40 60 80 100 120 140 [
= - w =) =t et T s * T + > .' = = = =t =
; ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 1.0 2.0 3.0 4.0 5.0 6.0 7.0 =
H & o E COUNT] MATERIAL DESCRIPTION = kNIm3 SUBMERGED UNIT WEIGHT r:: SOIL UNDRAINED SHEAR STRENGTH E
w ol » |# MUDLINE ELEVATION: -2.0m (MSL) i 5 7 9 11 50 100 150 200 250 300 _ 350| | ©
| Silty fine SAND (SM), dense to very dense, greenish gray (80.6m) XIl
> 81 _.-""r Lean CLAY (CL), hard, olive gray
-83 % -with silt seams and layers
Pos 827 /
B % Call
bos 8- % z
S 84-%
5 ] PUSH | -with a few fat clay partings at 84.4m +--@- (o]m|
Po, 85 / Xl
B | - =
& 86’? =
B ] / =
P59 87-% -with a sand layer at 87.2m
P90 ss-gﬂ 30/10cm| -+ o+ ——————m 8
> 89 A (89.0m) e —
-91 X Fine to medium SAND with silt (SP-SM), dense to very dense,
i gray
P-o2
P93
; 30/15cm| -With clay pockets and coarse sand, at 91.7m e o O
~94
B XIvV —
P-o5
| 4
-96 30/20cm| . on ©
-fine to coarse gravel, with silt and sand, at 94.2m
-desiccated, greenish gray lean clay, with gravel and sand
PUSH | pockets, 94.6m to 95.7m Py on
(96.0m)
Fat CLAY with sand (CH), hard, yellowish brown
-mottled with gray, and with ferrous stains and organic matter
pockets
PUSH
——————— @ F=jmmmmmneneant El————}g.—}——ao A A
SAVE i
XV | s == ®
™~
e
(102.1m)
PUSH | Silty Fine SAND (SM), dense to very dense, yellowish red o u O,__,
-mottled with gray =
-clay layer, 103.2m to 103.9m XVI
-silt layer, 104.1m to 104.2m -
TOTAL DEPTH: 104.2m BACKFILLED WITH: Cement Grout | | [~ - 7 0 oo T P i
P-121 1197

Report Date: 04/30/99

LOG OF BORING AND TEST RESULTS

BORING 98-39

SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 09/30/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-39 (Skyway - Frame 5) COMPLETION DATE: 10/03/98 DRILLING METHOD: Rotary Sample Boring (Wet)
g Coordinates: E1838812 N648275 . TSF 1 2 3 4 6 7 3 9 10 4
= CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION g
S gl W | = | [MPa o1 0.2 0.3 0.5 0.6 0.7 0.8 0.9 @
= - w =) + . = T . =t =t =t =t T — T | &
< z F z| BLOW E | |1sg 50 150 200 300 350 400 450 500 TSFO 10 20 30 44 | Z
& E| 2 |S|counT MATERIAL DESCRIPTION g EXCESS =
u ul S E = MPa TIP RESISTANCE FRICTION RATIO (%) PORE PRESSURE a
w Q| o |» MUDLINE ELEVATION: -2.0m (MSL) i 5 15 25 30 35 40 45 23456789 [0 1 2 3 °
WOH [ Fat CLAY (CH), very soft, dark gray
-with shells and shell fragments
> -with sand pockets and organic matter
-3 WOH | pockets, at 0.2m
-with sand seams at 1.2m
| N WOH 1
| £ WOH
(3.7m)
> PUSH | Fat CLAY (CH), soft to firm, olive gray
-with shell and shell fragments at 3.7m
> PUSH [ -with many sand pockets at 4.9m
> PUSH [ -with many silt pockets at 5.8m
-8 I
PUSH
P9
PUSH [ - with shell fragments at 7.6m
»
PUSH | -with a few sand pockets at 8.5m (8.8m) < U
| & 30/20 Silty Fine SAND (SM), very dense, 3 é\\b
CM greenish gray e S L o
-with many shell fragments, 8.8m to 9.1m I L >
| 4 -silty fine with medium sand at 9.3m =
77 -yellowish brown sand with silt, 10.7m to
11.3m
P13 30/20cm| I
P14 ¢
30/25cm -with clay seams at 12.8m !
| AT N (13.3m)
B R f Fat CLAY (CH), very stiff, greenish gray e e
-with sand layers, at 13.4m and 13.6m % s—
'—16 14'/ g N
i i -with a silt layer at 14.6m B —
’_1 7 1 5-% { ‘\a i
- e -blocky, slightly micaceous, mottled with v ¥ &
> gray, with gas blisters, organic matter / =
-18 pockets and veins, and voids, below )
B PUSH | 16.2m
P-19 T S
- (17.7m) ! J
>0 Fat CLAY (CH), very stiff to hard, <;v i = .
greenish gray T == |2
B -with sand pockets e i
| S -sand with clay seams and layers, 17.7m P i > F
-21 to 18.9m 4 e ;
| ird -
> -micaceous and with gas blisters, voids \
-22 PUSH | and organic matter pockets, at 20.1m
SAVE | -dark gray below 20.7m
P23
; (21.9m)
-24 y Fat CLAY (CH), very stiff to hard,
B greenish gray
> -micaceous
-25
B -blocky, dessicated, and with organic
| PUSH | matter pockets, at 23.8m
-26
o )
P-2os } }
- vi ||
b i
-29 [
5 > < o
’-30 -dark gray with sand pockets and seams,
- below 28.3m
PUSH
P31
P-32
| 2 (31.1m)
[-33 y Fat CLAY (CH), very stiff to hard,
PUSH | greenish gray
| AT -with silt pockets
-micaceous and with silt seams, at 31.7m
i -silt with clay seams, 32.6m to 33.2m — P Lo
’_35 < {’___,__,
P36 v é = :
B -silt layer, 34.3m to 34.6m - | st
> -with silt layers, at 34.9m and 35.4m 47—
-37 < = 1
’-38 -with organic matter pockets at 36.6m (36.3m)
PUSH | £at CLAY (CH), very stiff to hard, olive
'—39 SAVE | gray
L -with silt pockets
-greenish gray lean clay to 38.4m
P40 387 Vil
> -friable and with large gas blisters at
-41 399 pusH | 39.0m

Report Date: 04/30/99

LOG OF BORING AND TEST RESULTS
BORING 98-39
SFOBB East Span Seismic Safety Project




PROJECT NO: 98-42-0054 START DATE: 09/30/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-39 (Skyway - Frame 5) COMPLETION DATE: 10/03/98 DRILLING METHOD: Rotary Sample Boring (Wet)
g Coordinates: E1838812 N648275 1 [ 1 2 3 4 5 6 7 8 9 10 2
= CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION g
S gl W | = | [MPa o1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 @
= IS w =) # . = =t =t = =L =t —t T —T—T—T =
< z F & | BLOW E | |1sg 50 100 150 200 250 300 350 400 450 500 TSFO 10 20 30 44 | Z
& &l 2 |5[counT MATERIAL DESCRIPTION g TIP RESISTANGE EXCESS =
o w| O - MPa FRICTION RATIO (%) PORE PRESSURE o
w Q| o |& MUDLINE ELEVATION: -2.0m (MSL) i 5 10 15 20 25 30 35 40 45 23456789 [0 1 2 3 °
? Fat CLAY (CH), very stiff to hard, olive 5L Il ]
B b gray VIl s = i
Py 41 (41.1m) -
| iry Fat CLAY (CH), very stiff to hard, olive > gl Y ; ]
i .
gray oy
’_44 42-/ < —
Sl ) Vi
<
P45 437 %
P46 / PUSH | -with organic matter pockets at 44.2m
'_47 L
, ; ‘ - i
P-as IX s >
| -sand layer, 46.3m to 46.5m {
o ; {
B -with a silt layer at 47.5m ( Y
P-50 : d
'.51 PUSH | -with organic matter pockets at 49.1m
P52 -silt layer, 50.1m to 50.4m s - s
i (50.9m) > B3 =
'—53 Fat CLAY (CH), very stiff to hard, gray : =
[ 1 < L A
- < g
Psy 52 .
| X >
P55 537
[ 1 -with a few silt pockets and partings, at
Psg 544 PUSH | 53.9m
B ] SAVE
P57 557
’-58 564 "

B B PUSH | -with organic matter pockets at 59.4m

PUSH

’-67 65 SAVE | -with organic matter pockets below 64.9m

N
©
]
<
N
[ S s S S )
e A gt TY

q.'6€-86 ALV1d

P70 687 7
P71 697
; 70; PUSH | -with a few silt pockets at 69.8m
-72

- 1 (70.7m)
> Fat CLAY (CH), hard, greenish gray = 4
&% IiE 3 b

(o] g s
P74 "
| PSS g <

>
=
P75 i <
B s
’-76 Xl
; PUSH | friable at 74.7m
7 SAVE
P-7s Il M
P-79 S8 £ =
i (77.7m) RS ? i
P50 Silty fine SAND (SM), dense to very .:—_—’ i
7' dense, greenish gray =
-with clay seams
Do 79 ~clay layer, 77.9m to 78.0m Xl
B ] . PUSH
BORING 98-39
Report Date: 04/30/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 09/30/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-39 (Skyway - Frame 5) COMPLETION DATE: 10/03/98 DRILLING METHOD: Rotary Sample Boring (Wet)
g Coordinates: E1838812 N648275 . TSF 1 2 3 4 5 6 7 3 9 10 4
= CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION g
S gl W | = | [MPa o1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 @
= - w =) + . = = =t =t =t =t =t T — T | &
< z F & | BLOW E | |1sg 50 100 150 200 250 300 350 400 450 500 TSFO 10 20 30 44 | Z
& &l 2 |5[counT MATERIAL DESCRIPTION g TIP RESISTANGE EXCESS =
o w| O - MPa FRICTION RATIO (%) PORE PRESSURE o
w ol » |# MUDLINE ELEVATION: -2.0m (MSL) i 5 10 15 20 25 30 35 40 45 23456789 [0 1 2 3 °
i Silty fine SAND (SM), dense to very (80.6m) Xl
" : -ldense, greenish gray T = ——— =
Pg3 814 Lean CLAY (CL), hard, olive gray : 4
B | / -with silt seams and layers . <
| 2 82-/ = 3 -
’ % { g \
: 4
Pg5 834 % S 7 v
S 84-%
L | PUSH | -with a few fat clay partings at 84.4m
Po, 85 / Xl
| i P g .
'—88 86'% i' a8 - L
| ,/ i 7 (r
i}:) < =
'—89 874 . S =
/ -with a sand layer at 87.2m . L — =g
’_90 88_?]:[30/100m
> 89 A (89.0m) . it
-91 X Fine to medium SAND with silt (SP-SM), pus - = [
B dense to very dense, gray
P-o2
P-o3
B -with clay pockets and coarse sand, at
’94 30/15cm| 91.7m
- XIvV
4 . Ee-= HRA
P-o5
'—96 ) I
30/20cm| -fine to coarse gravel, with silt and sand,
at 94.2m
-desiccated, greenish gray lean clay, with
PUSH gravel and sand pockets, 94.6m to 95.7m
L | - i ] R
(96.0m) o N - - - i S i —— -
Fat CLAY with sand (CH), hard, yellowish g 2
brown g B
-mottled with gray, and with ferrous stains I, ¥
and organic matter pockets 2 Be B
PUSH
SAVE
XV 8
VL § P
4 B
o it
(102.1m)
PUSH | Silty Fine SAND (SM), dense to very
dense, yellowish red DL i 1.
-mottled with gray XVI = e e it ——ae| PR
-clay layer, 103.2m to 103.9m S : .
-silt layer, 104.1m to 104.2m }_= -__E_
TOTAL DEPTH: 1042m | 7] 0 1 O A S () Em ST M B A
BACKFILLED WITH: Cement Grout
P-121 1197
Report Date: 04/30/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 09/30/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-39 (Skyway - Frame 5) COMPLETION DATE: 10/03/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1838812 N648275 MinJit 5 10 15 20 25 30 1 3 4 5 6 7 8 9
CA State Plane Zone 3, NAD83, Meters . CORING RATE Elr':g;fr; FRACTURE DENSITY
Min./m .
2.0 4.0 6.0 8.0 1,0 1.5 2.0 2.5
g . Psi 4,000 8,000 12,000 16,000 4
= g ID TESTS/RQD/RECOVERY (%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
S gl W e = 20 40 60 80 MPa 20 40 60 80 100 o
= - w =) — — 7 = T 7 > > — — — 7 =
§ ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 0.2 0.4 0.6 0.8 1.0 1.2 =
H & o E COUNT] MATERIAL DESCRIPTION = kNIm3 SUBMERGED UNIT WEIGHT Elf: SOIL UNDRAINED SHEAR STRENGTH E
w ol B MUDLINE ELEVATION: -2.0m (MSL) o 7 9 11 10 20 30 40 50 o
y WOH | Fat cLAY (CH), very soft, dark gray +i---- 8 ® 2
L E -with shells and shell fragments
-with sand pockets and organic matter pockets, at 0.2m <
| 4 14
7'3 g WOH | -with sand seams at 1.2m DO kT CEPEE PP | o 101—@)| N &4}
| TS g WOH ! . & <o <
P:s g WOH 0t ® LA 2PN
- (3.7m)
> PUSH | Fat CLAY (CH), soft to firm, olive gray [ IR O 'y S @ *
-6 -with shell and shell fragments at 3.7m '
(= PUSH | -with many sand pockets at 4.9m Feieee-- + e a & - .
PUSH | -wi i
e with many silt pockets at 5.8m e I:B o iy
Il
i PUSH [E oS bbb Te A
[ Lo L 4
B PUSH | - wi
with shell fragments at 7.6m 5_ _____________ IS N v P
P-10
- PUSH | -wi I S S N AU [ S N
with a few sand pockets at 8.5m (8.8m) O+ T @ % 7
'_11 Silty Fine SAND (SM), very dense, greenish gray
30/20cm| -with many shell fragments, 8.8m to 9.1m e [[0]
B ] -silty fine with medium sand at 9.3m
P12 107
[ o X 77 | -yellowish brown sand with silt, 10.7m to 11.3m @ OO@
P13 11 T s0/200m) I [ ° o O
P14 127
i i TT
30/25¢cm -with clay seams at 12.8m . n o0
>15 134 (13.3m) ‘
T
Report Date: 04/30/99 SFOBB East Span Seismic Safety Project
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REMOTE VANE (HALIBUT) TEST RESULTS
Test Depth: 0.6m
Boring 98-39
SFOBB East Span Seismic Safety Project
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Vane Size used: Dolphin Large

(30 Degrees Corresponds to 8.3% Shear Strain)
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REMOTE VANE (HALIBUT) TEST RESULTS
Test Depth: 1.2m
Boring 98-39
SFOBB East Span Seismic Safety Project
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Vane Size used: Dolphin Large

(30 Degrees Corresponds to 8

.3% Shear Strain)

T
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1

0 30 60 920
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Vane Rotation [deg]

REMOTE VANE (HALIBUT) TEST RESULTS
Test Depth: 1.8m
Boring 98-39
SFOBB East Span Seismic Safety Project
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S, [kPa]
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Vane Size used: Dolphin Small

(30 Degrees Corresponds to 8.3% Shear Strain)
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REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depth: 39.0m
Boring 98-39
SFOBB East Span Seismic Safety Project
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SFOBB Task Order No.
Project No. 98-42-0054
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SAMPLE NO. DEPTH (m) CURVE CLASSIFICATION Cc Cu D50 (mm)
2 1.2 O0——0  FAT CLAY (CH) with sand seams 0.069 §§
23 9.3 0——0  SILTY FINE SAND (SM) with a trace of medium sand 0.21 ;:?-5
26 11.1 &~—=  FINE SAND (SP-SM) with silt 1.4 3.1 0.22 §
29 12.7 O——=  SILTY FINE SAND (SM) with clay seams 0.17 “

GRAIN SIZE DISTRIBUTION CURVES
Boring 98-39
SFOBB East Span Seismic Safety Project

auan]




AAPYIY0 6E-86\SUBIEOL!

o

ql1°6€-86 ALV'1d

CLEAR SQUARE OPENINGS U.S. STANDARD SIEVE SIZES HYDROMETER ANALYSIS
3" 2" 1" 3/4" 3/8" 4 10 20 40 60 100 200
100 0
| [l | | | | | | ]‘\\
A N
90 Ny 10
L)
O\~o\ \K
80 X 20
= 70 i 30
T ]
0 \ NN
w AR
Z 60 N N 40
5 N N
2 50 N ke 50
a N \
2 & SN
o 40 60
= N \
z N \
< 30 \\1 {70
L \A
o
20 80
10 N 90
e
O] LAl
0 [T 100
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND SILT (nonplastic)
COARSE FINE COARSE MEDIUM FINE to CLAY (plastic)
SAMPLE NO. DEPTH (m) CURVE CLASSIFICATION Cc Cu D50 (mm)
61 541 O——=0 FAT CLAY (CH) 0.0025
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Normalized Deviator Stress
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12

2 4 6 10
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
G—o0 14 6.6 uu 207 26 1.1
—a 21 8.5 uu 207 34 1.0
] 34 20.3 uu 827 274 0.8
—> 39 23.9 uu 862 460 0.5
e—0 41 28.7 uu 1000 176 0.9

Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test
Boring 98-39

SFOBB East Span Seismic Safety Project
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4 7

Normalized Deviator Stress

1.2

1.0

0.8

0.6

0.4

0.2

0.0

w%lq\io_u
D/D/D
/:‘/
/D
A
f/ /
2 4 6 8 10
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
G——o0 52 39.2 uu 1241 426 1.7
B———3a 55 44.2 uu 1379 299 3.5
&——n 58 49.2 uu 1448 292 3.2
< 61 54.1 uu 2068 334 2.0
e—=o0 66 59.6 uu 1724 377 2.0

Deviator stress normalized with respect to maximum deviator stress.

SFOBB East Span Seismic Safety Project

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test
Boring 98-39
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c\gianvol2fiodb\8.5x11\plate98-39_13b.odb



SFOBB Task Order No. 5
Project No. 98-42-0054

Earth

: ‘l'-llGRIl
£~ Mechanics

4 7

Normalized Deviator Stress

1.2

1.0

0.8

0.6

0.4

0.2

0.0

%

12

4 6 8 10
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
G—0 69 64.5 uu 1793 424 1.0
B———a 74 70.0 uu 1930 403 0.9
e—l 79 74.8 uu 2068 533 0.7
= 102 95.3 uu 2482 664 23
e—o0 105 98.5 uu 2482 562 0.8

Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test
Boring 98-39
SFOBB East Span Seismic Safety Project
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INCREMENTAL CONSOLIDATION TEST RESULTS
Sample No. 5 - Depth: 3.0m
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Sample No. 10 - Depth: 4.9m
Boring 98-39
SFOBB East Span Seismic Safety Project
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CRS CONSOLIDATION TEST RESULTS
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CRS CONSOLIDATION TEST RESULTS
Sample No. 50A - Depth: 37.4m
Boring 98-39
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A2

Avg. Effective Vertical Stress, ', a4 (kPa)

CRS CONSOLIDATION TEST RESULTS
Sample No. 63A - Depth: 54.5m
Boring 98-39
SFOBB East Span Seismic Safety Project
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INCREMENTAL CONSOLIDATION TEST RESULTS
Sample No. 71 - Depth: 65.1m
Boring 98-39
SFOBB East Span Seismic Safety Project
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SFOBB East Span Seismic Safety Project

PLATE 98-39.149




SFOBB Task Order No. 5

. Earth -I'-IIGRII
Project No. 98-42-0054 Mechanics

0.0  SAT —
O
E\s\s\
NS
2.5 =
b
X
Q
)
P
e
5.0
—_ @
g &
£ S
g 75 <
7 &N &
— NC PN
3 X
< §\
Q
10.0 !
N \"X\
b\&
‘s\& HH
12.5 H
15.0
1 10 100 1000 10000
Overall Effective Vertical Stress, o', . (kPa)
= O - Loading Solid symbols indicate
@ O - Unloading (Final) reloading increments.
2 5
E
2 4
o
c
S 3
]
S
3 2
c
O
o
s 1
c
8 0 O O Q_Q_FL % O 1]
e 1 10 100 1000 10000
O Avg. Effective Vertical Stress, ', a4 (kPa)
CRS CONSOLIDATION TEST RESULTS
Sample No. 106A - Depth: 99.0m
Boring 98-39
SFOBB East Span Seismic Safety Project
PLATE 98-39.14h
V 2

A2



SFOBB Task Order No. 5
Project No. 98-42-0054

Earth
Mechanics

-l-'utann

0 T —— T T TITT] "
\\\ e Strain
SN
\\\ Ko
- A

~ 5 1.0
S N\
[ \\
- N
& \ S
n \
<
3 N
% N
< 10 T~ T 05

15 0.0

10 100 1000 10000
Effective Vertical Stress, @', (kPa)

0.8
_b> ’/
S 06 /
[%)]
[%)]
2
n
8 04
<
n
e]
(0]
N
©
E 02
o
Z

0.0

0.0 0.4 0.8 1.2 1.6 2.0

Normalized Average Effective Stress, p'/a',¢

Ko CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TEST RESULTS

Sample No. 80 - Depth: 75.5m
Boring 98-39
SFOBB East Span Seismic Safety Project

PLATE 98-39.15a.1




SFOBB Task Order No. 5 Earth ‘l'-llGRIl
Mechanics

Project No. 98-42-0054

o
0

© o
e ()]
—_

=

o
[N}

Normalized Shear Stress, /g’y
©
o

0.2

0.1

0.0 [\

-0.1

-0.2

Normalized Excess PWP, AU/g', .

A
o

w
o
N

-

Obliquity, a./03
N
o

=
o

o
o

5.0 10.0 15.0 20.0

o
o

Axial Strain, €, (%)

Ko CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TEST RESULTS
Sample No. 80 - Depth: 75.5m
Boring 98-39
SFOBB East Span Seismic Safety Project

PLATE 98-39.15a.2




SFOBB Task Order No. 5

GRO
Earth l
Project No. 98-42-0054 Mechanics

|
P
Y

0 15
R\\ L L[]
S e Strain
\\\\ K
_— (o]
‘\
N
= 5 \ 1.0
< N
w
2 AN
g N 7 z
[7p]
© N _/ /
= /
< 10 0.5
15 0.0
10 100 1000 10000

Effective Vertical Stress, @', (kPa)

0.8

0.6

0.4

0.2 (,J7

7

Normalized Shear Stress , g/a'y.

0.0

0.0 0.4 0.8 1.2 1.6 2.0

Normalized Average Effective Stress, p'/a',¢

Ko CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TEST RESULTS
Sample No. 106 - Depth: 99.0m
Boring 98-39
SFOBB East Span Seismic Safety Project

PLATE 98-39.15b.1




SFOBB Task Order No. 5 Earth ‘l'-llGRIl
Mechanics

Project No. 98-42-0054

|
P
Y

0.4

0.3

0.2

0.1

Normalized Shear Stress, /g’y

0.0

Normalized Excess PWP, AU/g', .
o o
o [
(&) o

w
o

Obliquity, a./03
N
i o ¢

[EnY
o

o
o

5.0 10.0 15.0 20.0

o
o

Axial Strain, €, (%)

Ko CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION TEST RESULTS
Sample No. 106 - Depth: 99.0m
Boring 98-39
SFOBB East Span Seismic Safety Project

PLATE 98-39.15b.2




SFOBB Task Order No. 5

Earth -I.-“GI!'l
Project No. 98-42-0054 = Mechanics

| 9842\0054i39.dsf(1,2);q\caltrans\excelphase2\proccd\cd39s26.xIs

600 2

N

I
S
/f

e e

—o—— Deviator Stress, 34 kPa
—>—— Deviator Stress, 69 kPa
—=e—— Deviator Stress, 138 kPa
Volumetric Strain, 34 kPa

1 SONN | ] Volumetric Strain, 69 kPa
1 ————— Volumetric Strain, 138 kPa
100 :

; ; \\ ‘ ; ; 2
0 2 4 - 6 8 10
Axial Strain, ¢, (%)

N
o
o

Deviator Stress (kPa)
w
o
o

$
o
Volumetric Straii(AV/Vo)

500 |
] ¢ =39°
1 C'=26kPa
400 1
= ]
o i
=< 300 e
[7)] i
(7]
s /
“‘I"’ ] //—_\
5 200 -
| % ~ N\
100 -
o+ttt 1
0 100 200 300 400 500 600 700 800 900 1000 1100

Normal Stress, ' (kPa)

ISOTROPICALLY CONSOLIDATED-DRAINED TRIAXIAL COMPRESSION TEST
Sample 26 - Depth: 11.1m
Boring 98-39

SFOBB East Span Seismic Safety Project PLATE 98-39. 16

A2



SFOBB Task Order No. 5
Project No. 98-42-0054

A2

Depth (meters)

10

20

30

40

50

60

70

80

90

100

110

120

Plasticity Index

SFOBB East Span Seismic Safety Project

10 20 30 40 50 60 70
=TT T T LT Te 1T 11 110
®
) o
° [
) l _
° ° ]
—|50
A _]
a N
4 ]
A —{ 100
A AL, -
A a
. ]
—1 150
A ]
% ] =
17}
1 £
] et
200 ~q°-;_
AA 7] e
o ]
< <o — 250
O -
> ]
—{ 300
o oo |
. KEYTO SYMBOLS
® Young Bay Mud 7]
O Merritt-Posey-San Antonio 350
[ ] A Old Bay Mud/Upper Alameda Marine ]
< Lower Alameda Alluvial
* Franciscan Formation ]
PLASTICITY INDEX PROFILE
Boring 98-39

PLATE 98-39.17




SFOBB Task Order No. 5
Project No. 98-42-0054

A2

Depth (meters)

Liguidity Index

50

100

150

200

250

300

350

0.0 0.2 0.4 0.6 0.8 1.0 12 14
0 t ] 1 ! P l ] L ] I 1 | 1 ]
QR [
10
B A
20 ry a
- A
B A
30
» A A
B A A A
40 =
- A
50 =
60 A
i A
70 A
< o o
80
B <&
= <o
90
100 L%
[ KEY TO SYMBOLS
| ® Young Bay Mud
- O Merritt-Posey-San Antonio
110 A Old Bay Mud/Upper Alameda Marine
- < Lower Alameda Alluvial
B * Franciscan Formation
120 |
LIQUIDITY INDEX PROFILE
Boring 98-39

SFOBB East Span Seismic Safety Project

Depth (feet)

PLATE 98-39.18




SFOBB Task Order No. 5
Project No. 98-42-0054

Earth

‘l'-llGRIl
Mechanics

Depth (meters)

10

20

30

40

50

60

70

80

90

100

110

120

»

<&

O Oe

KEY TO SYMBOLS
Young Bay Mud
Merritt-Posey-San Antonio

Old Bay Mud/Upper Alameda Marine

Lower Alameda Alluvial
Franciscan Formation

SFOBB East Span Seismic Safety Project

Sensitivity
4 6 10 12
T T 1 T T 0
« ]
—{50
—{100
—{150
| Z
200 £
] (O]
QO
—|250
—{ 300
—{350
SENSITIVITY PROFILE
Boring 98-39

PLATE 98-39.19

—&3

c\gianvol2fiodb\8.5x11\plate98-39_19.0db



SFOBB Task Order No. 5
Project No. 98-42-0054

Earth l GrO
Mechanics

Depth (meters)

10

20

30

40

50

60

70

80

90

100

110

120

»

O Oe

KEY TO SYMBOLS
Young Bay Mud

Merritt-Posey-San Antonio
Old Bay Mud/Upper Alameda Marine
Lower Alameda Alluvial

Franciscan Formation

5 6
T T 0
—150
—1100
—1150
a k)
1 ¢
] e
200 =
B )
()]
—1250
—1300
—1350

SFOBB East Span Seismic Safety Project

E50 PROFILE
Boring 98-39

PLATE 98-39.20

—&3

c\gianvol2fiodb\8.5x11\plate98-39_20.odb



SFOBB Task Order No. 5
Project No. 98-42-0054

-l-'utann

Depth (m)

Preconsolidation Pressure (kPa)

1000 1500 2000 2500 300(())
T T T T T T T T T
Preconsolidation Pressure Interpreted From: —20
—— PCPT Data (Cone Tip Resistance) a
| Filled Symbols: Casagrande (1936) Method 40
| Open Symbols: Becker et al. (1987) Method
' \ ] 60
20 i ' 7
B § — 80
30 —{ 100
: — 0cR=10]
- ~J120
40 .
B — 140
ol OCR= 71460
[ —180
60 —200
[ —220
0 OCR=5
B —240
| (D) |
a0 I- —{260
| j/l; .
n OCR=4
- = e
90
| — 300
i ~§i {520
10017 OCR = 1 OCP\= 2 OCR=3
| \ —] 340
110 —1 360
= —380
120 | Ll Ll L L | L0
0 10 20 30 40 60

Preconsolidation Pressure (ksf)

PRECONSOLIDATION PRESSURE INTERPRETED FROM CPT DATA
Boring 98-39

SFOBB East Span Seismic Safety Project

Depth (ft)

PLATE 98-39.21

—&3

c\gianvol2fiodb\8.5x11\plate98-39_21.odb



SFOBB Task Order No. 5

Project No. 98-42-0054

- Earth

Mechanics

-l-'utann

—&3

c\gianvol2fiodb\8.5x11\plate98-39_22.odb

Estimated Effective Vertical Stress (kPa)

100

200

300

400

500

600

700

800

900

Cone Tip Resistance (MPa)
10 20 30 40 50 600
R NOTES
= —— Sand with <= 5% fines
Sand with > 5% fines
Dr = Relative Density —42
Dr interpreted using the Baldi, 1986
relationship
N .
L —16
—18
—10
\ \ \
\ \ \
\ \ \
| \ \ \
\ \ N 12
| \ \ Dr = 100%|
| \ \ ¥
\ \ \
| \ \
\ \ \ —14
| \ \
| \ \
\ \ \
| \
| \ \ _
\ \ \ 16
| \ \
| \
| \ \
! \
\ \ ; —18
| Dr =35% | Pr‘ =65% | IDr ‘= 85% |
0 100 200 300 400 500 600

Boring 98-39

Cone Tip Resistance (tsf)

SFOBB East Span Seismic Safety Project

RELATIVE DENSITY INTERPRETED FROM CPT DATA

Estimated Effective Vertical Stress (ksf)

PLATE 98-39.22




BORING 98-40

BORING 98-40




SFOBB Task Order No. 5

Project No. 98-42-0054

. Earth l GrO
Mechanics

Time
Date From To Description of Activity
October 25, 1998 1845 2140 Move barge to location 98-40. Set 4 anchors and 2 spuds.

2140 2243 Rig up for drilling. Lower drill pipe to mudline.

2243 2250 Measure water depth of 11.5m (37.6 ft) using bottom sensor. Current
tide level is approximately —0.6m (-1.9 ft) MSL. Calculate mudline
elevation of —12.0m (-39.5 ft) MSL.

2250 2400 Drill and sample from mudline to 3.4m (11 ft).

October 26, 1998 0000 0200 Drill and sample 3.4m (11 ft) to 9.8m (32 ft).

0200 0220 Pull drill pipe to deck.

0220 0400 Reposition and level barge.

0400 1000 Set casing. Drive stinger to 6.1m (20 ft).

1000 1100 Lower drill pipe to mudline.

1100 1425 Drill, sample, and CPT testing from mudline to 9.8m (32 ft).

1425 1900 Pull drill pipe to deck. Drive stinger to 8.8m (29 ft).

1900 2000 Service and install piston.

2000 2010 Perform CPT pipe tests.

2010 2300 Drill, sample, and CPT testing from 9.8m (32 ft) to 20.7m (68 ft).

2300 2400 CPT tool stuck in thruster.

October 27, 1998 0000 0045 Retrieve CPT tool.

0045 0145 Clean out mud pit.

0145 0730 Drill, sample, and remote vane shear and CPT testing from 20.7m (68
ft) to 36.6m (120 ft).

0730 0800 Change metering cylinder in CPT tool. Perform deck test.

0800 0930 Drill, sample, and CPT testing from 36.6m (120 ft) to 46.3m (152 ft).

0930 1115 CPT stuck in thruster. Attempt to free tool.

1115 2015 Pull drill pipe to deck.

2015 2230 Attempt to free CPT tool.

2230 2400 Rig up for drilling with new piston and thruster.

October 28, 1998 0000 0300 Rig up for drilling. Lower drill pipe below deck.

0300 0430 Perform CPT pipe test. CPT tool stuck in thruster. Free CPT tool.
Pull drill pipe to deck.

0430 0700 Replace piston in thruster.

0700 0845 Lower drill pipe to 43.3m (142 ft).

0845 2400 Drill, sample, and CPT testing from 43.3m (142 ft) to 91.0m (298.5 ft).

SUMMARY OF FIELD OPERATIONS
Boring 98-40
SFOBB East Span Seismic Safety Project
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Time
Date From To Description of Activity
October 29, 1998 0000 0145 Pull drill pipe to deck.
0145 0600 P- and S-wave velocity logging from 80.5m (264.1 ft) to 8.5m (27.9 ft).
0600 0800 Lower N-rod. Mix and circulate cement. Grout hole 98-40. Pull N-rod
to deck.
0800 1000 Pull casing to deck.
1000 1215 Pull 2 spuds, 4 anchors, and move barge to location 98-41.

SUMMARY OF FIELD OPERATIONS
Boring 98-40
SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 10/25/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-40 (Skyway Frame 1) COMPLETION DATE: 10/29/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1836992 N647929 Minsit 5 10 15 20 25 30 1 2 3 4 5 6 7 8 9 10
CA State Plane Zone 3, NAD83, Meters . CORING RATE E::g;fr; FRACTURE DENSITY
Min/m 59 40 60 80 5 10 15 20 25 30
g . Psi 5,000 10,000 15,000 20,000 4
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
S gl W | = 20 40 60 80 MPa 20 40 60 80 100 120 140 [
= - w =) =t et T s * T + > .' = = = =t =
; ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 1.0 2.0 3.0 4.0 5.0 6.0 7.0 =
H & o E COUNT] MATERIAL DESCRIPTION = kNIm3 SUBMERGED UNIT WEIGHT E:: SOIL UNDRAINED SHEAR STRENGTH E
w Q| o |» MUDLINE ELEVATION: -12.0m (MSL) i 5 7 9 11, ol 50 100 150 200 250 300 _ 350| | ©
WOH : OO T =T —
Fat CLAY (CH), very soft, olive gra 110—>
; wo | ot CLAY (CH), very gray I i AREEERELEEREEY + o 4
B h WOH 1= v pockets. 1.8mto 2.1m (2.1m) u P =
f 1 5/30cm Fat CLAY (CH), soft to firm, olive gray + I’
P 4l hos00m n o0+ i
)"n 8/30cm (5.5m) ° O @,53. ---------- re--1@ >
B ’.:-"'(.5-"" ;gﬂgz: Silty Fine SAND (SM), very dense, olive gray e m 6} =
-clayey sand to 6.6m .
> 8 —130/15cm| _with clay layers, at 7.8m and 8.4m » ad
-20 30/20cm| -fine sand, 8.8m to 10.5m ]l He O
™130/10cm| -with a silty fine sand layer at 9.9m | [ ) O 0Oog
| 22 -silty fine sand with clay seams and layers, below 10.5m (11.3m
r n .
4 Fat CLAY (CH), very stiff, olive gray
"24 12 -lean clay to 12.2m
B K v Tt S s
> -fine sand layer, 15.2m to 15.5m (15.8m)
-28 Fat CLAY (CH), very stiff, greenish gray —
-with slickensides at 17.4m Y - TP S
B PUSH -with many shells and shell fragments, below 20.7m Buthieh> s + A 'i’%
<
P gﬁ‘g
J A R PR ® \Y
i PUSH See Plate 98-40.6 +6 e + A Ao
for detailed stratigraphy N
b v =
-36 g g
PUSH -with many silt and sand pockets and seams, 26.5m to 27.7m Ay *
SAVE *
[ =
-silt layer, 29.3m to 29.6m = —
B (30.6m) Pl
Fat CLAY (CH), very stiff to hard, greenish gray = =
| & -lean clay to 31.1m
44 PUSH [ _sjit with fat clay pockets, 31.1m to 32.6m +eo--+ Do u 4 +
i sT=T <
Vi = =
Pas =
i PUSH | -with a few organic pockets and partings, at 37.5m o el -0-0------ == MQW
Q (39.9m) ,?d?
-52 Fat CLAY (CH), very stiff, greenish gray —_
B -with silty fine sand pockets, partings and seams, below 42.1m ¥
PUSH | yith silt partings and gas blisters, at 42.4m +e--e- e -+ ”@% ¢ v
"56 -interlayered silt, sand, and clay, 44.5m to 46.0m ; ; D
i Vil
PUSH | -with organic pockets at 47.2m —,— ----- @®:-----Ofd o® v <
P60 SAVE T O L
i (50.9m) E%
andy Lean , very stiff to hard, greenish gray
b Sandy Lean CLAY (CL iff to hard ish
-84 30/20cm| Vil +eo---—+ m ®
| (53.9m)
Silty Fine SAND (SM), dense, dark gray
-with gravel pockets, 54.9m to 56.7m
P-68
30/15¢cm)| IX ne ao
B -very dense dark gray fine gravel below 57.9m
> 30/10c! (59.9m) |_|
-72 Fat CLAY (CH), very stiff to hard, olive gray
| 4
76 PUSH | -with a few silt pockets and organic pockets, at 64.6m RN SRR - R - A TS
i SAVE | -with silt pockets at 65.2m e @@t Ot *
X ==
’80 -silt layer, 67.7m to 68.0m =
[ PUSH | -with many organic pockets at 70.4m +---@--- - &
-~
’-84 ke
(73.8m)
i Lean CLAY (CL), hard, greenish gray to gray
PUSH [ _ith a few silt pockets and few organic pockets, at 74.7m 1o------ + o A ﬁ“—&
’88 -dense sand with clay layers, 75.3m to 76.2m
- -dense fine sand layer, 76.7m to 77.4m XI
i PUSH | -with silt pockets at 78.3m j;:---q- 10} =Y
SAVE -very dense, fine sand layer, 79.4m to 79.9m -+ o
Poo (80.6m)
30/10cm| Fine SAND with silt (SP-SM), very dense, gray w
B -silty fine sand to 81.7m
30/15cm| -with a few clay pockets and a clay seam, at 82.9m [ ] [ o O
’-96 e
50/5cm Xil
i 2 -hard, olive gray, lean clay layer, 86.4m to 87.8m
Zn 30/25¢m +@®----- + oo
30/15cm| -gravel with clay pockets, at 89.3m
-very dense, greenish gray, sandy silt with gravel fragments,
0/1 5cmf below 90.8m :' """""""""""""""""""""""""""""""""""""""""""""""""""" r
TOTAL DEPTH: 91.0m BACKFILLED WITH: Cement Grout
P-108 967
Report Date: 04/30/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 10/25/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-40 (Skyway Frame 1) COMPLETION DATE: 10/29/98 DRILLING METHOD: Rotary Sample Boring (Wet)
g Coordinates: E1836992 N647929 1 [ 1 2 3 4 5 6 7 8 9 10 2
= CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION g
S gl W | = | [MPa o1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 @
= - w =) + . = = =t =t =t =t =t T — T | &
< z F z| BLOW E | |1sg 50 100 150 200 250 300 350 400 450 500 TSFO 10 20 30 44 | Z
& &l 2 |5[coun MATERIAL DESCRIPTION g TIP RESISTANGE EXCESS =
o w| O - MPa FRICTION RATIO (%) PORE PRESSURE o
w Q| o |» MUDLINE ELEVATION: -12.0m (MSL) i 5 10 15 20 25 30 35 40 45 23456789 [0 1 2 3 °
':? WOH T Fat CLAY (CH), very soft, olive gray
WOH | -silty fine sand with many clay pockets, |
- R woH L8mto2.1m (2.1m)
f 1 5/30cm Fat CLAY (CH), soft to firm, olive gray
> a0 0300m) See Plate 98-40.6 n =
-16 An 8/30cm for detailed stratigraphy (5.5m ;"’E
- i 22/15¢mM™Silty Fine SAND (SM), very dense, olive J it . ASEE
T 30/15em| gray = - i
> o k=i P=130/15cm| -clayey sand to 6.6m _ i 5
g 8 = —— =
20 30/20cm -fine sand, 8.8m to 10.5m m
™130/10cm|
- B -silty fine sand with clay seams and 1=
layers, below 10.5m (11.3m) == £l
> Fat CLAY (CH), very stiff, olive gray Kl %
-24 -lean clay to 12.2m =
PUSH \V;
s SAVE e
b -fine sand layer, 15.2m to 15.5m (15.8m), }25,,_ = _‘2:11
-28 Fat CLAY (CH), very stiff, greenish gray D ~=
| pusH | -with slickensides at 17.4m .
;‘,
P-32 -with many shells and shell fragments, = ==
PUSH | below 20.7m
v % <
P36 - z
B -with many silt and sand pockets and :
PUSH | seams, 26.5m to 27.7m
> SAVE
-40 = D N
-silt layer, 29.3m to 29.6m L ,E oy
. L 4
i (30.6m) i -
Fat CLAY (CH), very stiff to hard, T —— <]
'_44 PUSH greenish gray
-lean clay to 31.1m
B -silt with fat clay pockets, 31.1m to 32.6m {r— 1
i } . — 5
P-a8 = i
5 PUSH
(39.9m) 1 i
P52 Fat CLAY (CH), very stiff, greenish gray REREE j:;» <
B -with silty fine sand pockets, partings and
PUSH | seams, below 42.1m
-with silt partings and gas blisters, at 3 b
Pss 42.4m = £ 3
-interlayered silt, sand, and clay, 44.5m to = - 'cg
| 46.0m vil =5 =
PUSH | -with organic pockets at 47.2m
Pso SAVE
% = _?s
(50.9m) B __é p
b Sandy Lean CLAY (CL), very stiff to hard, i€ ES )
-64 30/20cm| 9reenish gray vl
| (53.9m) ok
Silty Fine SAND (SM), dense, dark gray i .éz
-with gravel pockets, 54.9m to 56.7m ~
'-68 30/15
cm -very dense dark gray fine gravel below IX
i 57.9m T H A
> 30/10ci (59.9m)
-72 Fat CLAY (CH), very stiff to hard, olive
gray ki3 2 T
= <, &
E i
’-76 -with a few silt pockets and organic
EX\S/E pockets, at 64.6m
B -with silt pockets at 65.2m
X é; = -‘;E
’80 -silt layer, 67.7m to 68.0m =58 =4 L
- Pt é F
i PUSH | -with many organic pockets at 70.4m
P-s4 & t- ;
pY
(73.8m) . 2
PUSH Lean CLAY (CL), hard, greenish gray to
gray : = L
’88 -dense sand with clay layers, 75.3m to p——— . ==
- 76.2m XI e - 3
| -dense fine sand layer, 76.7m to 77.4m
SAVE
-very dense, fine sand layer, 79.4m to —1= L s -
P2 79.9m (80.6m) == =
30/10cm| Fine SAND with silt (SP-SM), very dense, H B [
i gray i e i = &
30/15cm| -silty fine sand to 81.7m
> -with a few clay pockets and a clay seam, i R o > 1] B
-96 at 82.9m
50/5cm
B . Xl . ]
-hard, olive gray, lean clay layer, 86.4m to
F430/25¢cm) 87.8m
-gravel with clay pockets, at 89.3m B i il
30/15cm| -very dense, greenish gray, sandy silt with 1
o5emb Jrével fragments, below 908m [ | ) ) B L]
TOTAL DEPTH: 91.0m
BACKFILLED WITH: Cement Grout
P-108 967
Report Date: 05/03/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 10/25/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-40 (Skyway Frame 1) COMPLETION DATE: 10/29/98 DRILLING METHOD: Rotary Sample Boring (Wet)
r Coordinates: E1836992 N647929 | s 2,500 5,000 ohm fst'o 100 150 200 250
= CA State Plane Zone 3, NAD83, Meters g SHEAR WAVE VELOCITY RESISTIVITY
S gl W | = | [ms 0,500 1,000 1,500 2,000 ohm-m 5 40 60
= IS w =) . T . 4 . . . . —r—T—T—T
< T E 3| BLOW E fis 2,500 5,000 2 4 6 8 1012 14
u &l 5 5 COUNT] MATERIAL DESCRIPTION E we COMPRESSION WAVE VELOCITY ——————————- — NATURAL GAMMA (APl UNITS) — CALIPER
w Q| o |» MUDLINE ELEVATION: -12.0m (MSL) b s 500 1,000 1,500 2,000 40 80 120 5 10 15 20 25 30 35
EF WORI Fat CLAY (CH), very soft, olive gray I
WOH [ _silty fine sand with many clay pockets, 1.8m to 2.1m (2.1m)
B 1 WOH - - -
f T 5/30em Fat CLAY (CH), soft to firm, olive gray
Ps 4 T}10/30cm Il
# ) 8/30cm (5.5m)
B e 22/15cm| o, : -
;.-"",,.-" 30/150m Silty Fine SAND (SM), very dense, olive gray
L F30/150m|
8 -with clay layers, at 7.8m and 8.4m
P20 8 30/20cm| -fine sand, 8.8m to 10.5m m >
™130/10cm| -
B b -silty fine sand with clay seams and layers, below 10.5m B S
(11.3m) { Ji
)24 Fat CLAY (CH), very stiff, olive gray ) e —
B -lean clay to 12.2m T
PUSH v T
L SAVE
3
-fine sand layer, 15.2m to 15.5m (15.8m) |
"28 Fat CLAY (CH), very stiff, greenish gray B
i PUSH | -with slickensides at 17.4m 5
P32 7
PUSH See Plate 98-40.6 :/
- for detailed stratigraphy )
v (
P36 T
]
B -with many silt and sand pockets and seams, 26.5m ‘
pUSH | to27.7m |
> SAVE \
-40 (
-silt layer, 29.3m to 29.6m e
i (30.6m) S
Fat CLAY (CH), very stiff to hard, greenish gray (
| & -lean clay to 31.1m
44 PUSH [ _gilt with fat clay pockets, 31.1m to 32.6m /
[ /
b \"/ (
-48 \
B PUSH | -with a few organic pockets and partings, at 37.5m i
]
Q (39.9m)
-52 Fat CLAY (CH), very stiff, greenish gray r}
B -with silty fine sand pockets, partings and seams, |
PUSH | below 42.1m \
-with silt partings and gas blisters, at 42.4m ]
"56 -interlayered silt, sand, and clay, 44.5m to 46.0m 3
| Vil )
)
PUSH | -with organic pockets at 47.2m
Pso SAVE
i
i (50.9m) TR
Sandy Lean CLAY (CL), very stiff to hard, greenish gray N
P64 Vil ‘
30/20cm)| e
| (53.9m) /
Silty Fine SAND (SM), dense, dark gray Q |
b -with gravel pockets, 54.9m to 56.7m D) /
-68
30/15¢m)| IX /S ¢
B -very dense dark gray fine gravel below 57.9m - _—
~7
> 30/10ci (59.9m) et
-72 Fat CLAY (CH), very stiff to hard, olive gray p ;
| |
| |
| 4
-76 PUSH | -with a few silt pockets and organic pockets, at 64.6m )
| SAVE | -with silt pockets at 65.2m \
X / 1
> -silt layer, 67.7m to 68.0m |
-80 \
}
i PUSH | -with many organic pockets at 70.4m /
(
P-4 )
(73.8m) 1§
i PUSH Lean CLAY (CL), hard, greenish gray to gray ~
-with a few silt pockets and few organic pockets, at
'—88 74.7m
-dense sand with clay layers, 75.3m to 76.2m XI
B -dense fine sand layer, 76.7m to 77.4m (i
PUSH | -with silt pockets at 78.3m ! .
SAVE -very dense, fine sand layer, 79.4m to 79.9m /
| &) (80.6m) ) -
30/10cm| Fine SAND with silt (SP-SM), very dense, gray
B -silty fine sand to 81.7m
30/15cm| -with a few clay pockets and a clay seam, at 82.9m
P-96
50/5cm Xil
i 2 -hard, olive gray, lean clay layer, 86.4m to 87.8m
EE F30/25cm|
-gravel with clay pockets, at 89.3m
30/15cm| “very dense, greenish gray, sandy silt with gravel
o5emkragments, below 90.8m L] AR A O O O A [ 1 0 R A O SO RN R B R
TOTAL DEPTH: 91.0m
BACKFILLED WITH: Cement Grout
P-108 967
Report Date: 05/05/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 10/25/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-40 (Skyway Frame 1) COMPLETION DATE: 10/29/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1836992 N647929 MinJit 5 10 15 20 25 30 1 2 3 4 5 6 7 8 9 10
CA State Plane Zone 3, NAD83, Meters . CORING RATE Elr':g;fr; FRACTURE DENSITY
Min/m 59 40 60 80 "5 10 15 20 25 30
g . Psi 5,000 10,000 15,000 20,000 4
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
S gl W | = 20 40 60 80 MPa 20 40 60 80 100 120 140 [
= - w =) =t et T s * T + > .' = = = =t =
§ ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 1.0 2.0 3.0 4.0 5.0 6.0 7.0 =
H & o E COUNT] MATERIAL DESCRIPTION = kNlm3 SUBMERGED UNIT WEIGHT E:: SOIL UNDRAINED SHEAR STRENGTH E
w Q| o |» MUDLINE ELEVATION: -12.0m (MSL) i 7 9 11 50 100 150 200 250 300 _ 350| | ©
_F— WOH | Fat CLAY (CH), very soft, olive gray O SRR R LR 10|
B ’/ -with shells and shell fragments
i -with silty fine sand pockets and silt pockets, at 0.2m \ .
Pz 1 / WOH | -with a sand seam at 0.3m ! B s A T @ ¥
B E -with many fine sand pockets at 1.1m
’_14 o WOH -silty fine sand with many clay pockets, 1.8m to 2.1m (2.1m) = . _
B ,f Fat CLAY (CH), soft to firm, olive gray
b / -with shell fragments
15 3 ]:[ 5/30cm | -with silt pockets, at 3.0m
[ % ST TS TSI B * &
'—16 4-%]] 10/30cm| -with silty fine sand pockets and shell fragments, at 4.0m n 3 B o+
;17 5_¢H 8/30cm | -with silt and sand pockets, at 4.9m o % +e %
i ry (5.5m) 4
V 22/15¢m| sty Fine SAND (SM), very dense, olive gray ® L] ]
| &1 6"‘-',(’{ -clayey sand to 6.6m
- 55 T T30/150m| -With shell fragments below 6.4m e m
P19 7 3
B i [T1]30/15cm| ~With clay pockets and seams, at 7.3m . an
-with clay layers, at 7.8m and 8.4m
"20 i with a few clay pockets at 8.2m
dimi - .
B b 0/20cm -fine sand, 8.8m to 10.5m m ne o
| 3 9-
21 ==430/10cm| -~ o0 O Oog
)_22 -with a silty fine sand layer at 9.9m
B -silty fine sand with clay seams and layers, below 10.5m
P23 (11.3m)
B Fat CLAY (CH), very stiff, olive gray =
’24 -lean clay to 12.2m }} T
| i —_—— —
-with many silt pockets, partings and seams and organic pockets,
| PUSH 12.8m to 14.0m N — S %
SAVE v +----.-.-.-a=.—|;.|- 777777
[2e 3
b .
7'27 -fine sand layer, 15.2m to 15.5m (RS
(15.8m) R
Pos Fat CLAY (CH), very sti i
- , very stiff, greenish gray r)
B g
E S
P-29
| PUSH | -with slickensides at 17.4m + P —+ A
*?“s
P20 ¢ 2
= g
B>
b i §
P32 L
b -with many shells and shell fragments, below 20.7m _
-33 PUSH F&- - + A “A o
P34 >
’ —
-35
v 2.2
L £
-36 % %
b 23
-37 § é
| RS
P38
B -with many silt and sand pockets and seams, 26.5m to 27.7m
| ) PUSH . o-+008 Ao
B SAVE
+'=|=.-.-.-.-.-‘-.:|.-.@-|-O '3
P
40
; =l
7'41 -silt layer, 29.3m to 29.6m 1{
f“;f’—“—
P < <
- (30.6m) £k
> Fat CLAY (CH), very stiff to hard, greenish gray —
-43 -lean clay to 31.1m
B -silt with fat clay pockets, 31.1m to 32.6m
P-4 PUSH
B o -
+o--+ = u *
P-as
B At
{_/ — V
> < (‘f
46 S
| 3 22
(47 i s =
P-4 ==
P-a9
B PUSH | -with a few organic pockets and partings, at 37.5m S e S ¢ T A 3
'_50 38'/ ’V
51 39-% ¢ ¢
1 A Fat CLAY (CH), very stiff, greenish gray (39.9m) VII e g
Y57

Report Date: 05/03/99

LOG OF BORING AND TEST RESULTS
BORING 98-40
SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 10/25/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-40 (Skyway Frame 1) COMPLETION DATE: 10/29/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1836992 N647929 MinJit 5 10 15 20 25 30 . im 2 3 4 5 6 7 8 9 10
CA State Plane Zone 3, NAD83, Meters rac.
Min/m CORING RATE Frac/m FRACTURE DENSITY
- 2.0 4.0 6.0 8.0 5 1.0 1.5 2.0 2.5 3.0
g . Psi 5,000 10,000 15,000 20,000 4
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
S gl W | = 20 40 60 80 MPa 20 40 60 80 100 120 140 [
= IS w =) =t et T s * T + > .' = = = =t =
§ ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 1.0 2.0 3.0 4.0 5.0 6.0 7.0 =
H & o E COUNT] MATERIAL DESCRIPTION = kNIm3 SUBMERGED UNIT WEIGHT r:: SOIL UNDRAINED SHEAR STRENGTH E
w Q| o |& MUDLINE ELEVATION: -12.0m (MSL) i 5 7 9 11 50 100 150 200 250 300 _ 350| | ©
Fat CLAY (CH), very stiff, greenish gray > ~—
< =
-with silty fine sand pockets, partings and seams, below 42.1m
PUSH | -with silt partings and gas blisters, at 42.4m I I % +
T T 493@3 ¢ v
e %
-interlayered silt, sand, and clay, 44.5m to 46.0m Z
== ——
Vil p—
— L
PUSH | -with organic pockets at47.2m ||| i _.... e |
CSTECE XPPELYC «® ve
SAVE S — o=
= ;
g
(50.9m) [
14
o Sandy Lean CLAY (CL), very stiff to hard, greenish gra —
I 1 ? y (CL), very g gray =
4 Et
'—64 52-%
i ’/I[so/zo(;m vii FeiE = &
Pos 53 /
b é (53.9m) ——
-66 ; Silty Fine SAND (SM), dense, dark gray
’67 -with gravel pockets, 54.9m to 56.7m
P-68
30/15¢m)| [ ) 0o
Poo IX L]
}_70 -very dense dark gray fine gravel below 57.9m
P01,
P71 0.9
- Jo G
o 30/10cm)| (59.9m) ||
’-72 GO-f/ Fat CLAY (CH), very stiff to hard, olive gray
’_73 61 -g
’_74 62-?
P75 63'?
P76 64'%
i ’/ PUSH | -with a few silt pockets and organic pockets, at 64.6m 4@ -4 A
| & 65+
-7 SAVE | -with silt pockets at 65.2m i +
- Ao i g
P7g 66+
’_79 67+ X
[ ) -silt layer, 67.7m to 68.0m
P50 68
P 69-
’-82 704
L i PUSH | -with many organic pockets at 70.4m frs@irre@Peaasaerasf
’-83 714
Paa 727
’-85 734
i 1 (73.8m)
’-86 Lean CLAY (CL), hard, greenish gray to gray
; PUSH | -with a few silt pockets and few organic pockets, at 74.7m P S + o A
7-87 -dense sand with clay layers, 75.3m to 76.2m
P-ss
i -dense fine sand layer, 76.7m to 77.4m
Pso XI
P-90 o
| PUSH | -with silt pocketsat783m | o -+ o
91 SAVE o o)
-very dense, fine sand layer, 79.4m to 79.9m
Y97

Report Date: 05/03/99

LOG OF BORING AND TEST RESULTS
BORING 98-40
SFOBB East Span Seismic Safety Project
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PROJECT NO:
BORING:

98-42-0054
98-40 (Skyway Frame 1)

START DATE:
COMPLETION DATE:

10/25/98
10/29/98

DRILLER:

Fugro-McClelland Marine Geosciences

DRILLING METHOD: Rotary Sample Boring (Wet)

BLOW
COUNT]

ELEVATION, m.
DEPTH, m.
SAMPLER

Coordinates: E1836992 N647929
CA State Plane Zone 3, NAD83, Meters

MATERIAL DESCRIPTION
MUDLINE ELEVATION: -12.0m (MSL)

STRATUM NO.

MinJt 5 10 15 20 25

CORING RATE
40 60

30

Min./m 20

80

1 2 3 4 5 6 7 8 9 10
FRACTURE DENSITY
10 15 20 25 30

ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS
20 40 60 80

5,000 10,000 15,000 20,000

ROCK UNCONFINED COMPRESSIVE STRENGTH
MPa 59 40 60 80 100 120

PSI
140

KCF 0.03 0.04 0.05 0.06 0.07 0.08
3 SUBMERGED UNIT WEIGHT
KN/
5 7 9 11

20 30 40 50 60 7.0
SOIL UNDRAINED SHEAR STRENGTH
100 150 200 250 300

1.0
KSF
kPa

50 350

\:" SOIL TYPE

Lean CLAY (CL), hard, greenish gray to gray

(80.6m)

x

30/10cm)|

30/15¢cm)|

50/5cm

(TT}30/25¢m

30/15¢cm)|

0/15¢cm)|

Fine SAND with silt (SP-SM), very dense, gray
-silty fine sand to 81.7m

-with a few clay pockets and a clay seam, at 82.9m

-hard, olive gray, lean clay layer, 86.4m to 87.8m

-gravel with clay pockets, at 89.3m

-very dense, greenish gray, sandy silt with gravel fragments,

L, below 90.8m

bCemssssmsmsmsssssssssssssssssssssssssssssssssssss===

OTAL DEPTH: 91.0m

-

BACKFILLED WITH: Cement Grout

X

oo

S
14
w
=
=
[
o
(8]

Report Date: 05/03/99

LOG OF BORING AND TEST RESULTS
BORING 98-40
SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 10/25/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-40 (Skyway Frame 1) COMPLETION DATE: 10/29/98 DRILLING METHOD: Rotary Sample Boring (Wet)
g Coordinates: E1836992 N647929 1 [ 1 2 3 4 5 6 7 8 9 10 2
= CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION g
S gl W | = | [MPa o1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 @
= - w =) + . = = =t =t =t =t =t T —T——— | &
< z F & | BLOW E | |1sg 50 100 150 200 250 300 350 400 450 500 TSFO 10 20 30 44 | Z
& E| 2 |S|counT MATERIAL DESCRIPTION g EXCESS =
u ul S E = MPa TIP RESISTANCE FRICTION RATIO (%) PORE PRESSURE a
w Q| o |» MUDLINE ELEVATION: -12.0m (MSL) i 5 10 15 20 25 30 35 40 45 23456789 [0 1 2 3 °
EF WOH | Fat CLAY (CH), very soft, olive gray
B 7 -with shells and shell fragments
> 14 -with silty fine sand pockets and silt
-13 WOH | pockets, at 0.2m I
B R -with a sand seam at 0.3m
A -with many fine sand pockets at 1.1m
Paa 23 W woH silty fine sand with many clay pockets > "™k
- —fr 1.8mto 2.1m
| 4 3-/]:[ Fat CLAY (CH), soft to firm, olive gray
15 5/30cm -with shell fragments
B ] -with si[t popkets, at 3.0m " K :
o gl oot G e e ] =
| 5_%]:[ 8/30cm | -with silt and sand pockets, at 4.9m
B i A (5.5m)
V 22/15¢m gty Fine SAND (SM), very dense, olive
P1g 61 ’f’j gray Y oy
B A -clayey sand to 6.6m T Vo Binat
0/15cm -with shell fragments below 6.4m EEs T e | Q\ A ERERES e
P19 7
| i [T1]30/15cm| ~With clay pockets and seams, at 7.3m
-with clay layers, at 7.8m and 8.4m 3 a = KL
"20 i with a few clay pockets at 8.2m 7 bt —— 9
1T - . = . —
- R 0/20cm -fine sand, 8.8m to 9.8m m : T “
| 3 9-
21 F=130/10cm|
)_22 -with a silty fine sand layer at 9.9m s
B -silty fine sand with clay seams and i}
layers, below 10.5m < £
> k=
23 (11.3m) p—r
B Fat CLAY (CH), very stiff, olive gray = 3
S -lean clay, 11.3m to 12.2m = f
,- -with many silt pockets, partings and St ;4:
seams and organic pockets, 12.8m to
’_25 pusH | 14.-0m
> SAVE v
-26 f jas
| 4 s
| 4 } i i ¢
7'27 -fine sand layer, 15.2m to 15.5m L\:> cf I
(15.8m) < = S
P28 Fat CLAY (CH), very stiff, greenish gray j i ] ¢
| e <
>
P-29
| PUSH | -with slickensides at 17.4m
» 4
'30 bt
[ L 5
i :
P31 £
| V) 5
B -with many shells and shell fragments, :
| S below 20.7m
-33 PUSH
P34
P .
f -35 \" f
P36 s
| i b2
3 2
P37 7 7
B {
P38
| -with many silt and sand pockets and
seams, 26.5m to 27.7m
> PUSH
-39
B SAVE
P10
B ¢
P41 f H 1
B -silt layer, 29.3m to 29.6m 1R <}? g
o h=2 X
P-4z 19
s (30.6m) 3
> Fat CLAY (CH), very stiff to hard, 3 = g
-43 greenish gray -
B -lean clay to 31.1m
> -silt with fat clay pockets, 31.1m to 32.6m
44
5 PUSH
| T
-46 é
> 1l 5 <
f 47 Vi } h i)
; L
P48 i3t
P-a9
| -with a few organic pockets and partings,
PUSH | at 37.5m
'_50 38'/
51 39-% ’ é ;
é (39.9m) S
Report Date: 04/28/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 10/25/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-40 (Skyway Frame 1) COMPLETION DATE: 10/29/98 DRILLING METHOD: Rotary Sample Boring (Wet)
: Coordinates: E1836992 N647929 1 [ 1 2 3 4 5 6 7 8 9 10
E, CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION g
5 gl W | = | [MPa o1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 @
= - w =) + . = = =t =t =t =t =t T —T——— | &
< z F & | BLOW E | |1sg 50 100 150 200 250 300 350 400 450 500 TSFO 10 20 30 44 | Z
& &l 2 |5|coun MATERIAL DESCRIPTION g TIP RESISTANGE EXCESS =
o w| O - MPa FRICTION RATIO (%) PORE PRESSURE o
w Q| o |& MUDLINE ELEVATION: -12.0m (MSL) i 5 10 15 20 25 30 35 40 45 23456789 [0 1 2 3 °
| Fat CLAY (CH), very stiff, greenish gray P
b jouze
P53
'S -with silty fine sand pockets, partings and
-54 seams, below 42.1m
- PUSH | _with silt partings and gas blisters, at
> 42.4m
-55
| N R
P-56 . £
B -interlayered silt, sand, and clay, 44.5m to §
b 46.0m B \::3 H
o Vil = ‘SE;:
<\:' ?
P-58 = =
'_59 . .
i PUSH | -with organic pockets at 47.2m
'—60 SAVE
'_61 é> 3
é>
P-62 x
§ (50.9m) o >
P63 ' Sandy Lean CLAY (CL), very stiff to hard, - < N
- 1 greenish gray -t 2
'—64 52-/
i ] / Tf30/20cm vii
Pos 53 /
b é (53.9m) > | -
-66 Silty Fine SAND (SM), dense, dark gray B Rl 1
= =
> -with gravel pockets, 54.9m to 56.7m L — s
f -67 > =
P-68
30/15¢cm)|
| IX
| -very dense dark gray fine gravel below
P70 57.9m i
AmessNEEE ]
| o R :
P71 0.9
- Jo G
o 30/10cm)| (59.9m)
P72 60, Fat CLAY (CH), very stiff to hard, olive
- 1 % gray
’_73 61 % \?‘ _é )
| i \ < :
P-74 62'/ £ >
5 i / ,ﬁ 3 3
P75 63'% 7 % =
B | / - 5 3
’-76 64
L i -with a few silt pockets and organic
PUSH | pockets, at 64.6m
P77 654 o
i SAVE | -with silt pockets at 65.2m
P7g 66+
| S X & 2 :
[ o ;
i -silt layer, 67.7m to 68.0m i 4
P50 687 s < .
i i f é
Psq 697 ;
P2 701
L i PUSH | -with many organic pockets at 70.4m
’-83 714
o N ! Ry
Paa 727 i ;
B B }, 5
| & 734 { < ? z
-85 7l
i o =, B
1 (73.8m) i
’-86 Lean CLAY (CL), hard, greenish gray to 1 - =
B gray
pusH | -with a few silt pockets and few organic
P pockets, at 74.7m .
B -dense sand with clay layers, 75.3m to | >4 N
76.2m e — JERERTRes
> = \-:, =
-88 B ——— —
i B< T
-dense fine sand layer, 76.7m to 77.4m S i =S = Ly
» XI
-89
P-90
| PUSH | -with silt pockets at 78.3m
-91 SAVE -very dense, fine sand layer, 79.4m to L JEENIEeHE
79.9m R R 3
= T =

Y

Report Date: 04/28/99

LOG OF BORING AND TEST RESULTS
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PROJECT NO: 98-42-0054 START DATE: 10/25/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-40 (Skyway Frame 1) COMPLETION DATE: 10/29/98 DRILLING METHOD: Rotary Sample Boring (Wet)
g Coordinates: E1836992 N647929 1 [ 1 2 3 4 5 6 7 8 9 10 ;
= CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION g
S gl W | = | [MPa o1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 @
> - w =] + . = = =t =t ——— | &
< z F & | BLOW E | |1sg 50 100 150 200 250 300 350 400 450 500 TSFO 10 20 30 44 | Z
& &l 2 |5[counT MATERIAL DESCRIPTION g TIP RESISTANGE EXCESS =
o w| O - MPa FRICTION RATIO (%) PORE PRESSURE o
w ol |» MUDLINE ELEVATION: -12.0m (MSL) @ 5 10 15 20 25 30 35 40 45 23456789 |0 1 2 3 [ © |
" Cean CLAY (CL), hard, greenish gray to
- 15 gray @0.6m)| XI
. 30710cm! 16 SAND with silt (SP-SM), very dense,
gray : B b
-silty fine sand to 81.7m ’ R [T
-with a few clay pockets and a clay seam,
30/15cm| at 82.9m
L pas
50/5cm
Xl | ]
-hard, olive gray, lean clay layer, 86.4m to
87.8m
30/25¢cm)|
i ———— ~
30/15cm| -9ravel with clay pockets, at 89.3m
-very dense, greenish gray, sandy silt with
0/15cm}.-9ravel fragments, below 90.8m__________ B
L i [TOTAL DEPTH: 91.0m
P104 924 BACKFILLED WITH: Cement Grout
P-105 934
P-106 947
P-107 957
P-108 967
P-109 977
P-110 984
D111 997
P-112 100
’_1 13 1014
P 114 1027
P 1151034
’_1 16 1044
P 117 105
P-11g 106
P-119 107+
P10 108
P14 109
P~ 120 1107
P03 111
P~ 124 1127
P 105113
P~ 1206 1147
P 107 115
P10 116
P-129 1177
P-130 118
[431 119

Report Date: 04/28/99

LOG OF BORING AND TEST RESULTS
BORING 98-40
SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 10/25/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-40 (Skyway Frame 1) COMPLETION DATE: 10/29/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1836992 N647929 Mindit 5 10 15 20 25 30 . jﬁ 3 4 5 6 7 8 9
CA State Plane Zone 3, NAD83, Meters rac.
Min/m CORING RATE Frac./m FRACTURE DENSITY
- 2.0 4.0 6.0 8.0 1,0 1.5 2.0 2.5
g . Psi 4,000 8,000 12,000 16,000 4
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
o gl W | s 20 40 60 80 MPa 20 40 60 80 100 &
= - w =) — — 7 = T 7 > > — — — T =
§ ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 0.2 0.4 0.6 0.8 1.0 1.2 =
H & o E COUNT] MATERIAL DESCRIPTION = kNIm3 SUBMERGED UNIT WEIGHT E:: SOIL UNDRAINED SHEAR STRENGTH E
w ol B MUDLINE ELEVATION: -12.0m (MSL) o 5 7 9 11 10 20 30 40 50 o
y WOH | Fat CLAY (CH), very soft, olive gray e} O B Rk RRREEEEEE EEEEE L, -+ 110—>@|
- E -with shells and shell fragments
-with silty fine sand pockets and silt pockets, at 0.2m
| 4 14 -with a sand seam at 0.3m Fssseesassas== =
13 / WOH | yiith many fine sand pockets at 1.1m ! -'—I‘_'f) T e ?
> o WOH -silty fine sand with many clay pockets, 1.8m to 2.1m (2.1m) -
>14 1 . r =
B f Fat CLAY (CH), soft to firm, olive gray
’/ -with shell fragments
P15 37 / I 5/30cm | -with silt pockets, at 3.0m =
I | / S Pt FETTEEE * o
'—16 4-/]: 10/30cm| -with silty fine sand pockets and shell fragments, at 4.0m l B o+
| / O <&
| 5_%]] 8/30cm | -with silt and sand pockets, at 4.9m o % o N
| A (5.5m),
,J'. 22/15cml Siity Fine SAND (SM), very dense, olive gray ® u oo
'—18 6-;/.({'/.‘ -clayey sand to 6.6m
L | x - ATT]30/150m| -With shell fragments below 6.4m e ®m
P19 77
| | [T1130/15cm -with clay pockets and seams, at 7.3m » ]
r -with clay layers, at 7.8m and 8.4m
'-20 with a few clay pockets at 8.2m
0/20cm| ~ :
B b -fine sand, 8.8m to 9.8m L ne o
P21 9
FC130/10cm| | { O Oon
)22 104 -with a silty fine sand layer at 9.9m
B -silty fine sand with clay seams and layers, below 10.5m
| XIS WA (11.3m)
B B Fat CLAY (CH), very stiff, olive gray
/ -lean clay, 11.3m to 12.2m
P2y 121
| v
] -with many silt pockets, partings and seams and organic pockets,
25 13_ﬁ 12.8m to 14.0m
- PUSH IRy oL

Report Date: 04/29/99

LOG OF BORING AND TEST RESULTS

BORING 98-40

SFOBB East Span Seismic Safety Project
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Vane Size used: Dolphin Small

{30 Degrees Corresponds to 8.3% Shear Strain)
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REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depths: 22.3m and 22.9m
Boring 98-40
SFOBB East Span Seismic Safety Project
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S, [kPal
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Vane Size used: Dolphin Small

{30 Degrees Corresponds to 8.3% Shear Strain)

60 90 120 150 180 210 240
Vane Rotation [deg]

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depth: 33.5m
Boring 98-40
SFOBB East Span Seismic Safety Project
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Boring 98-40
SFOBB East Span Seismic Safety Project
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PERCENT PASSING BY WEIGHT

CLEAR SQUARE OPENINGS U.S. STANDARD SIEVE SIZES HYDROMETER ANALYSIS
3" 2" 1" 3/4" 3/8" 4 10 20 40 60 100 200
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| | ] Sy NI
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90 -~ 10
\o\\ \\
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‘D\D\{L
10 i 90
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N
0 100
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND SILT (nonplastic)
COARSE FINE COARSE MEDIUM FINE to CLAY (plastic)
SAMPLE NO. DEPTH (m) CURVE CLASSIFICATION Cc Cu D50 (mm)

5
16
18
19

2.0
5.6
7.5
8.4

Oo—-0

O—-a

Ly——\

SILTY FINE SAND (SM) with medium sand and a trace of coarse sand and fine gravel 0.31
CLAYEY FINE SAND (SC)

SILTY FINE SAND (SM) with shell fragments and clay pockets and seams 0.26
SILTY FINE SAND (SM) with shell fragments 0.27

GRAIN SIZE DISTRIBUTION CURVES
Boring 98-40
SFOBB East Span Seismic Safety Project
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CLEAR SQUARE OPENINGS U.S. STANDARD SIEVE SIZES HYDROMETER ANALYSIS
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND SILT (nonplastic)
COARSE FINE COARSE MEDIUM FINE to CLAY (plastic) H
SAMPLE NO. DEPTH (m) CURVE CLASSIFICATION Cc Cu D50 (mm)
41 32.6 O——o0  SILT (ML) with clay pockets 0.039 §§
55 56.8 O——0  SILTY FINE SAND (SM) 0.13 ;:3-5
56 58.9 &~ FINE GRAVEL (GP) 0.9 2.2 9.9 g
73 80.9 O——=  SILTY FINE SAND (SM) 0.12 “

GRAIN SIZE DISTRIBUTION CURVES
Boring 98-40
SFOBB East Span Seismic Safety Project
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Plasticity Index (PI), (%)
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PLASTICITY CHART
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SFOBB Task Order No. 5
Project No. 98-42-0054

Normalized Deviator Stress

1.2

1.0

0.8

0.6

0.4

0.2

0.0

12

G NN
d \ \
/ N
0 2 4 6 10
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
e—o0 24 13.3 uu 310 252 1.0
B——a 29 17.5 uu 724 276 0.4
—N 32 21.2 uu 827 316 1.1
> 35 27.0 uu 965 238 3.5
e—0 43 37.6 uu 1207 255 0.9

Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test
Boring 98-40

SFOBB East Span Seismic Safety Project
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. Earth li"““l
Mechanics

Normalized Deviator Stress

1.2

1.0

0.8

0.6

0.4

0.2

0.0

/\ L w
/l /
0 2 4 6 8 10 12
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
G—0 46 425 uu 1310 234 0.5
B———3 58 64.8 uu 1793 486 1.4
&—" 63 70.6 uu 1930 472 0.7
= 66 74.8 uu 2034 416 1.4
e—0 69 78.5 uu 2137 421 1.5
Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test

Boring 98-40

SFOBB East Span Seismic Safety Project
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Mechanics
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Avg. Effective Vertical Stress Within Increment, @', 5,4 (KPa)

INCREMENTAL CONSOLIDATION TEST RESULTS

Sample No. 10 - Depth: 3.9m
Boring 98-40
SFOBB East Span Seismic Safety Project
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Avg. Effective Vertical Stress, a', .4 (kKPa)

CRS CONSOLIDATION TEST RESULTS
Sample No. 26 - Depth: 13.8m
Boring 98-40
SFOBB East Span Seismic Safety Project
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0 Data at tyo plus 1 or 2 hr, with solid symbol indicating extended loading increment
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Avg. Effective Vertical Stress Within Increment, @', .4 (kKPa)

INCREMENTAL CONSOLIDATION TEST RESULTS
Sample No. 37- Depth: 27.7m
Boring 98-40
SFOBB East Span Seismic Safety Project
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0 Data at tgo plus 1 or 2 hr, with solid symbol indicating extended loading increment
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INCREMENTAL CONSOLIDATION TEST RESULTS

Sample No. 51- Depth: 48.1m
Boring 98-40
SFOBB East Span Seismic Safety Project
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Axial Strain, g, (%)

Coefficient of Consolidation, c, (mzlyear)
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Avg. Effective Vertical Stress, @', .4 (kPa)

CRS CONSOLIDATION TEST RESULTS

Sample No. 60 - Depth: 65.4m
Boring 98-40
SFOBB East Span Seismic Safety Project
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Data at tyg plus 1 or 2 hr, with solid symbol indicating extended loading increment
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Avg. Effective Vertical Stress Within Increment, @', .4 (kKPa)

INCREMENTAL CONSOLIDATION TEST RESULTS

Sample No. 71- Depth: 79.2m
Boring 98-40
SFOBB East Span Seismic Safety Project

PLATE 98-40.14f

A2



SFOBB Task Order No. 5
Project No. 98-42-0054

NO Ko CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
TESTS PERFORMED FOR THIS BORING
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NO ISOTROPICALLY CONSOLIDATED-DRAINED TRIAXIAL COMPRESSION
TESTS PERFORMED FOR THIS BORING
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Plasticity Index
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PLASTICITY INDEX PROFILE
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Liquidity Index
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Sensitivity
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Preconsolidation Pressure (kPa)
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Cone Tip Resistance (MPa)
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RELATIVE DENSITY INTERPRETED FROM CPT DATA

SFOBB East Span Seismic Safety Project

Estimated Effective Vertical Stress (ksf)
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Project No. 98-42-0054 Mechanics

Time
Date From To Description of Activity
October 29, 1998 1000 1215 Move barge to location 98-41. Set 4 anchors and 2 spuds.

1215 1355 Rig up for drilling. Lower drill pipe to mudline.

1355 1410 Measure water depth of 7.5m (24.7 ft) using bottom sensor. Current
tide level is approximately -0.0m (-0.1 ft). Calculate mudline elevation
of -7.6m (-24.8 ft).

1410 1800 L_t;)wer drill pipe to mudline. Drill and sample from mudline to 9.8m (32

1800 1900 Pull drill pipe to deck.

1900 2400 Set casing.

October 30, 1998 0000 0230 Drive stinger to 8.5m (28 ft).

0230 0415 Attempt to remove CPT-Remote Memory Unit that was stuck in
thruster during hole 98-40.

0415 0600 Lower drill pipe to mudline.

0600 2100 Drill, sample, and CPT testing from mudline to 53.7m (176 ft).

2100 2145 Free CPT-Remote Memory Unit that was stuck in thruster during hole
98-40.

2145 2400 Drill, sample, and CPT testing from 53.6m (176 ft) to 64.0m (210 ft).

October 31, 1998 0000 1100 Drill, sample, and CPT testing from 64.0m (210 ft) to 97.7m (320.5 ft).

1100 1145 Pull drill pipe to deck.

1145 1330 P- and S-wave velocity logging from 92.5m (303.5 ft) to 8.5m (28 ft).

1330 1445 Pull casing to 1.5m (5 ft).

1445 1520 P- and S-wave velocity logging from 8.5m (28 ft) to 2.5m (8.2 ft).

1520 1930 Lower N-rod. Mix and circulate cement. Grout hole 98-41. Pull N-rod
to deck.

1930 2100 Pull casing to deck.

2100 2400 Pull 2 spuds, 4 anchors, and move barge to location 98-42.

SUMMARY OF FIELD OPERATIONS
Boring 98-41
SFOBB East Span Seismic Safety Project
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BRIDGE

—
—
——

=Z"0OAKLA

ND MOLE

NORTH

BORING 98-41
Soil and Rock | In-Situ Testing | Coordinates
@ Sampling Depth Depth
Om-9.8m E =1,837,284
SUPPLY|| DRILLING (0 ft- 32 ft) N = 648,034
BARGE BARGE
98m-97.7m | Om-83.5m E = 1,837,283
(32 ft-320.5ft)| (0ft-273.8ft) | N=648,036
Coordinates in NAD83, CA Zone 3, meters.
TIDALFLUCTUATION ¥ [ . ~BARGE | -
MEAN SEA LEVEL (MSL) (ELEVATION 0.0) i
|l sounoiNg— |
DEVICE

MUDLINE ELEVATION (MSL) = -7.6 m (-24.8 ft)

INITIAL WATER DEPTH

=7.5m (24.7 ft)

BOTTOM ELEVATION (MSL) = -105.2 m (-345.3 ft)

DEPTH AND LOCATION REFERENCE MAP

Boring 98-41

SFOBB East Span Seismic Safety Project

BORING DEPTH = 97.7 m (320.5 ft)

PLATE 98-41.2
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PROJECT NO:
BORING:

98-42-0054
98-41 (Skyway Frame 2)

START DATE:

COMPLETION DATE:

10/29/98
10/31/98

DRILLER:

Fugro-McClelland Marine Geosciences

DRILLING METHOD: Rotary Sample Boring (Wet)

BLOW
COUNT]

ELEVATION, m.
DEPTH, m.
SOIL TYPE
SAMPLER

Coordinates: E1837283 N648036
CA State Plane Zone 3, NAD83, Meters

MATERIAL DESCRIPTION
MUDLINE ELEVATION: -7.6m (MSL)

15 20 25

CORING RATE
40 60

MinJft 5 30

Min./m 20

80

1 2 3 4 5 6 7 8 9 10
FRACTURE DENSITY
15 20 25 30

10

ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS
20 40 60 80

5,000 10,000 15,000 20,000

ROCK UNCONFINED COMPRESSIVE STRENGTH
MPa 59 40 60 80 100 120

PSI
140

0.03 0.04 0.05 0.06 0.07

KCF
kNIm3 ] SUBMERGED UNIT WEIGHT

STRATUM NO.

20 30 40 50 60 7.0
SOIL UNDRAINED SHEAR STRENGTH
100 150 200 250 300

1.0
KSF
kPa

50 350

WOH
WOH
13/30cm
2/30cm

—
NN

Fat CLAY (CH), soft to firm, dark olive gray
-with shells and shell fragments

-medium dense, silty fine sand layer, with clay pockets, 2.3m to
2.6m (4.1m)]

| N

L 4
»

9/30cm
20/30cm)|

21/30cm)|
26/30cm)|
30/25¢cm)|
7/30cm
TT}30/30cm

THH BEEE W

Fine SAND with silt (SP-SM), dense, olive gray

-firm, dark olive gray fat clay with many shells and shell
fragments, 8.2m to 9.4m

-medium dense, silty fine sand, 9.4m to 10.5m (10.7m)

$

PUSH
SAVE

PUSH

Fat CLAY (CH), firm to stiff, olive gray

See Plate 98-41.6
for detailed stratigraphy

-dense, silty fine sand, 14.5m to 16.2m

-olive gray fine sand, with clay pockets and seams, 17.5m to
17.8m

(20.1m)

30/30cm)|

Fine SAND with silt (SP-SM), dense to very dense, dark gray

-interlayered sand and clay, 21.8m to 24.1m

(24.1m)

30/30cm)|

30/25¢cm)|

Silty Fine SAND (SM), dense, dark gray
-with a clay layer at 25.3m

(27.1m)

28

Fat CLAY (CH), very stiff, greenish gray

(30.2m)

vi

PUSH

Silty Fine SAND (SM), medium dense to dense, dark olive gray
-very stiff clay layer with sand seams, 31.5m to 31.8m (32.3m)

=
Vil

PUSH

Fat CLAY (CH), very stiff, olive gray to dark gray

-with a silt layer at 33.8m
(34.8m)

Vil

Fat CLAY (CH), very stiff to hard, olive gray

(40.2m)

Ry 2R o
et B

ST S

PUSH

Fat CLAY (CH), very stiff, greenish gray

-slickensided, with fine gravel and a few shell fragments, at 43.0m
(44.5m)

PUSH
SAVE

PUSH

Fat CLAY (CH), very stiff to hard, olive gray

-with silt pockets and seams and sand pockets and seams, at
47.9m
-with sand pockets at 48.5m

-with organic pockets at 53.3m

(56.5m)

+ °
- 0@-- G-+

+
0

X

@OL}----

PUSH

Lean CLAY (CL), hard, gray
-with calcareous nodules and silt pockets, at 58.2m

(60.7m)

X

>

F=930/15cm|

F=130/15cm|

F=930/20cm|

30/20cm)|

Fine SAND with silt (SP-SM), dense to very dense, dark olive
gray to gray
-with many clay seams to 63.1m

- with medium sand at 64.9m
-clay layer, 65.5m to 65.8m

-silty sand below 67.7m

-with medium and coarse sand and fine gravel, below 70.0m (70.7m)

oo

oo
Xl

R

PUSH
SAVE

SAVE

Fat CLAY (CH), hard, greenish gray

-with silt pockets and seams, a few organic pockets, and
desiccated pockets, at 74.4m

- with silty fine sand seams and silt pockets and seams at 75.0m
-with organic pockets at 76.2m

(77.7m)

XIv G

_’_
Ay Sens

T @@t

PUSH

Lean CLAY (CL), hard, greenish gray
-with many silt seams and layers
-dense sand layer, 78.8m to 79.1m
-with a sand layer at 79.6m
-sandy silt layer, 80.8m to 81.1m
-with many calcareous nodules at 81.2m
-dense sand with clay seams and layers, 82.0m to 82.6m
(84.1m)

XV oo

30/25¢cm)|
30/15¢cm)|
30/15¢cm)|

30/15¢cm)|

30/15¢cm)|

Fine to Medium SAND with fine gravel and silt (SP-SM), very
dense, gray
-silty fine sand to 84.4m

-fine gravel with silt and sand at 88.2m
-hard clay layer, 89.0m to 89.3m

-interlayered sand, gravel and clay below 90.2m (91.1m)

XVI

30/20cm)|
F930/15cm|

Lean CLAY (CL), hard, greenish gray

-sandy silt below 92.0m
(93.6m)

Xvii

30/10cm)|

Fine to Coarse SAND with silt and fine gravel (SW-SM), very

dense, olive gray to gray (95.7m)

XV

30/15¢cm)|

i 30/15¢cm)|

Fat CLAY (CH), hard, yellowish brown

[TOTAL DEPTH: 97.7m BACKFILLED WITH: Cement Grout

L
=== 1) .

........ [ A S B

| CPT INTERVAL

Report Date: 04/30/99

LOG OF BORING AND TEST RESULTS

BORING 98-41

SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 10/29/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-41 (Skyway Frame 2) COMPLETION DATE: 10/31/98 DRILLING METHOD: Rotary Sample Boring (Wet)
g Coordinates: E1837283 N648036 . TSF 1 2 3 4 5 6 7 8 9 10
- CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION g
5 gl & | s | |MPa2 o1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 &
> - =) g T T T T T T T T T —T— | &
< z F & | BLOW E | [1sg 50 100 150 200 250 300 350 400 450 500 TSFO 10 20 30 44 | Z
& &l 2 |5[coun MATERIAL DESCRIPTION g EXCESS -
u wl o = MPa TIP RESISTANCE FRICTION RATIO (%) PORE PRESSURE a
w Q| » |» MUDLINE ELEVATION: -7.6m (MSL) i 5 10 15 20 25 30 35 40 45 123456789 | | 1 2 3 °
Ps WOH | Fat CLAY (CH), soft to firm, dark olive
(W WOH gray
| [T1}13/30cm| -medium dense, silty fine sand layer, with |
[T 2/30cm | clay pockets, 2.3m to 2.6m
I o/30cm (4.1m)
’_12 150/30cm| Fine SAND with silt (SP-SM), dense, olive
[T1I21/30cm| 9ray
EZG/ 30cm| _firm, dark olive gray fat clay with many " %‘ \_L‘
30/25¢cm| shells and shell fragments, 8.2m to 9.4m nn
'—16 7/30cm| -medium dense, silty fine sand, 9.4m to
30/30cm| 10.5m ]
B -with clay at 10.1m (10.7m) =
Fat CLAY (CH), firm to stiff, olive gray K )
)_20 -with organic pockets and gas blisters, at 3 [} i
PUSH [ 13.1m
| SAVE | -with a sand seam and shell fragments, at T —— K
13.4m —— < K
-dense, silty fine sand, 14.5m to 16.2m L e = - é
P-24 -with shell fragments at 17.5m =
PUSH | _olive gray fine sand, with clay pockets - &
B and seams, 17.5m to 17.8m - =
(20.1m) =
'—28 30/30 Fine SAND with silt (SP-SM), dense to T 1
cm very dense, dark gray v —— — e
B -interlayered sand and clay, 21.8m to R =
24.1m (24.1m | =
'.32 30/30cm| Silty Fine SAND (SM), dense, dark gray L
-with a clay layer at 25.3m \ T
i 30/25¢m (27.1m
Fat CLAY (CH), very stiff, greenish gray =
P36 Vi % $
& &
i PUSH | Sijity Fine SAND (SM), medium dense to L e
dense, dark olive gray 323 Vil = o
'S -very stiff clag layer with sand seams,( 3m) - =n=
240 pust | BLom {0 31.6m g
Fat CLAY (CH), very stiff, olive gray to VIl L -
- dark gray (34.8m) #
Fat CLAY (CH), very stiff to hard, olive -
| 7 gray = <
- PUSH | -with silt pockets and seams, at 36.9m IX
gﬁ¥E -with fine sand seams at 37.6m
B -with organic pockets at 38.1m H
(40.2m) i
P-as Fat CLAY (CH), very stiff, greenish gray . e_\" ,Er"
i pusH | -slickensided, with fine gravel and a few X
shell fragments, at 43.0m (44.5m) -
’-52 . . Bl = -
Fat CLAY (CH), very stiff to hard, olive & < <
B gray P g
PUSH -with silt pockets and seams and sand
Pss SAVE | pockets and seams, at 47.9m
-with sand pockets at 48.5m - L e
i See Plate 98-41.6 X f;’ i
for detailed stratigraphy g 7
P60 . .
PUSH | -with organic pockets at 53.3m
i t 3 TE
-3
> (56.5m) 2 S
-64 i — &
Lean CLAY (CL), hard, gray : =~
PUSH -with calcareous nodules and silt pockets,
i at 58.2m Xl |
60 (60.7m) z =3
Pes - —— : = =
Fine SAND with silt (SP-SM), dense to e <
| b very dense, dark olive gray to gray
F=430/15cm| -with many clay seams to 63.1m
b 64 — 3 P
-72 b=30/15cm| - with medium sand at 64.9m
i -clay layer, 65.5m to 65.8m X
- - i~ N i REH
684 bd30/20cm| -Silty sand below 67.7m
P7s -with a clay layer at 69.8m B i : - o e e -
-with medium and coarse sand and fine
i 30/20cm| gravel, below 70.0m (70.7m)
Fat CLAY (CH), hard, greenish gray =7 ".E;
’_30 -with silt pockets and seams, a few {? b ¥
organic pockets, and desiccated pockets,
- PUSH | at 74.4m XIv
SAVE | - with silty fine sand seams and silt
| 29 SAVE | pockets and seams at 75.0m
) -with organic pockets at 76.2m (77.7m) < | e
B Lean CLAY (CL), hard, greenish gray M B 3 L
i -with many silt seams and layers I T
80— -dense sand layer, 78.8m to 79.1m
Pss -with a sand layer at 79.6m XV
PUSH | -sandy silt layer, 80.8m to 81.1m
B -with many calcareous nodules at 81.2m =z e = T ==
-dense sand with clay seams and layers, 1ER T i I
82.0m to 82.6m (84.1m Sinani
’-92 30/25¢m| Fine to Medium SAND with fine gravel
30/15cm| and silt (SP-SM), very dense, gray
- 30/150m| -Silty fine sand to 84.4m
> 30/15cm| -fine gravel with silt and sand at 88.2m v
-96 -hard clay layer, 89.0m to 89.3m
30/15cm| -interlayered sand, gravel and clay below
B 90.2m (91.1m)
92 30/20cm Lean CLAY (CL), hard, greenish gray
P00 | | | F=130/15cm| -sandy silt below 92.0m (93.6m) Xxvii
30/10cm, Fine to Coarse SAND with silt and fine gravel v
(SW-SM), very dense, olive gray to gray
30/15eml o cLAY (CH), hard, yellowish brown (95-7m) XIX
i 30/15Cm ------------------------------------------- S N I e A o e e N o o o A o A N SR A SR e e R
TOTAL DEPTH: 97.7m
BACKFILLED WITH: Cement Grout
Report Date: 05/07/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054
BORING: 98-41 (Skyway Frame 2)

START DATE:

COMPLETION DATE: 10/31/98

10/29/98 DRILLER:

Fugro-McClelland Marine Geosciences

DRILLING METHOD: Rotary Sample Boring (Wet)

BLOW
COUNT]

ELEVATION, m.
DEPTH, m.
SOIL TYPE
SAMPLER

Coordinates: E1837283 N648036

CA State Plane Zone 3, NAD83, Meters

MATERIAL DESCRIPTION
MUDLINE ELEVATION: -7.6m (MSL)

STRATUM NO.

fts 2,500 5,000

— SHEAR WAVE VELOCITY —
m/s 0,5200 1,(200 1,5:00 2,(200

50 100 150 200 250
ohm-ft
= RESISTIVITY ——

ohm-m 2.0 4.0 6.0

fts 2,500 5,000
fffffffffff COMPRESSION WAVE VELOCITY ————-----—-
500 1,000 1,500 2,000

— NATURAL GAMMA (API UNITS) —
40 80 120

2 4 6 8 1012 14
CALIPER
5 10 15 20 25 30 35

WOH
WOH
13/30cm
2/30cm

—
NN

Fat CLAY (CH), soft to firm, dark olive gray

-medium dense, silty fine sand layer, with clay |

pockets, 2.3m to 2.6m

(4.1m)

N\

9/30cm
20/30cm)|

21/30cm)|
26/30cm)|
30/25¢cm)|
7/30cm
TT}30/30cm

THH BEEE W

Fine SAND with silt (SP-SM), dense, olive gray

-firm, dark olive gray fat clay with many shells and I

shell fragments, 8.2m to 9.4m

-medium dense, silty fine sand, 9.4m to 10.5m

-with clay at 10.1m

(10.7m)

PUSH
SAVE

PUSH

Fat CLAY (CH), firm to stiff, olive gray

-dense, silty fine sand, 14.5m to 16.2m

-olive gray fine sand, with clay pockets and seams,

17.5m to 17.8m

(20.1m)

1

|

|

\ /
T
A
/
A

| —~~——" |

N
1)
[
I
+
[
[
! |
\

L

30/30cm)|

Fine SAND with silt (SP-SM), dense to very dense, dark

ra

gray
-interlayered sand and clay, 21.8m to 24.1m v

(24.1m)

30/30cm)|

30/25¢cm)|

Silty Fine SAND (SM), dense, dark
-with a clay layer at 25.3m

gray

(27.1m)

28

Fat CLAY (CH), very stiff, greenish

gray
Vi
(30.2m)

PUSH

Silty Fine SAND (SM), medium dense to dense, dark

olive gray

Vil
(32.3m)

PUSH

Fat CLAY (CH), very stiff, olive gray to dark gray

Vil
(34.8m)

Fat CLAY (CH), very stiff to hard, olive gray

See Plate 98-41.6

for detailed stratigraphy

(40.2m)

Nl

PUSH

Fat CLAY (CH), very stiff, greenish

gray

(44.5m)

PUSH
SAVE

PUSH

Fat CLAY (CH), very stiff to hard, olive gray

-with silt pockets and seams and sand pockets and

seams, at 47.9m
-with sand pockets at 48.5m

-with organic pockets at 53.3m

X

(56.5m)

E

— T ~———T ~—L—T
_—

PUSH

Lean CLAY (CL), hard, gray

-with calcareous nodules and silt pockets, at 58.2m Xl

(60.7m)

F=930/15cm|

F=130/15cm|

68 F430/20cm)|

30/20cm)|

Fine SAND with silt (SP-SM), dense to very dense, dark

olive gray to gray
-with many clay seams to 63.1m

- with medium sand at 64.9m
-clay layer, 65.5m to 65.8m

-silty sand below 67.7m
-with a clay layer at 69.8m

-with medium and coarse sand and fine gravel,

below 70.0m

Xl

(70.7m)

I

PUSH
SAVE

SAVE

Fat CLAY (CH), hard, greenish gray

-with silt pockets and seams, a few organic pockets, XIV

and desiccated pockets, at 74.4m

- with silty fine sand seams and silt pockets and

seams at 75.0m
-with organic pockets at 76.2m

(77.7m)

PUSH

Lean CLAY (CL), hard, greenish gray

-with many silt seams and layers
-dense sand layer, 78.8m to 79.1m
-with a sand layer at 79.6m

-sandy silt layer, 80.8m to 81.1m

-with many calcareous nodules at 81.2m
-dense sand with clay seams and layers, 82.0m to 82.6m

XV

(84.1m)

30/25¢cm)|
30/15¢cm)|
30/15¢cm)|

30/15¢cm)|

30/15¢cm)|

Fine to Medium SAND with fine gravel and silt (SP-SM),

very dense, gray
-silty fine sand to 84.4m

-fine gravel with silt and sand at 88
-hard clay layer, 89.0m to 89.3m

-interlayered sand, gravel and clay below 90.2m

2m

XVI

(91.1m)

,\/\
/
/

9 30/20cm)|
P-100 | | | =1{30/15cm

Lean CLAY (CL), hard, greenish gray

-sandy silt below 92.0m

XVII
(93.6m)

30/10cm)|

Fine to Coarse SAND with silt and
very dense, olive gray to gray

fine gravel (SW-SM),
(95.7m)

XVIII

30/15¢cm)|

i 30/15¢cm)|

Fat CLAY (CH), hard, yellowish brown

[TOTAL DEPTH: 97.7m

ACKFILLED WITH: Cement Grout

Report Date: 05/05/99

LOG OF BORING AND TEST RESULTS

BORING 98-41

SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 10/29/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-41 (Skyway Frame 2) COMPLETION DATE: 10/31/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1837283 N648036 Minsit 5 10 15 20 25 30 1 2 3 4 5 6 7 8 9 10
CA State Plane Zone 3, NAD83, Meters i Frac./ft
Min/m CORING RATE Frac/m FRACTURE DENSITY
- 2.0 4.0 6.0 8.0 ? 1.0 1.5 2.0 2.5 3.0
g . Psi 5,000 10,000 15,000 20,000 4
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
S gl W e = 20 40 60 80 MPa 20 40 60 80 100 120 140 [
= - w =) =t =t T . * T + > w = = =t =t =
; ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 1.0 2.0 3.0 4.0 5.0 6.0 7.0 r1
H & o E COUNT] MATERIAL DESCRIPTION = kNlm3 SUBMERGED UNIT WEIGHT E:: SOIL UNDRAINED SHEAR STRENGTH E
w Q| » |» MUDLINE ELEVATION: -7.6m (MSL) i 5 7 9 11 50 100 150 200 250 300 _ 3s0| [ ©
? WOH | Fat CLAY (CH), soft to firm, dark olive gray OO | reecedececmncccdianaenns -+ o (&
’-8 7 -with shells and shell fragments
B 1_/ -very soft and with organic pockets, to 0.6m o
WOH | -with a shell seam, at 0.9m oX 1|
P —/ -with many sand pockets at 1.2m +-o---- e om @
i 2_/ -with sand seams at 1.8m
]:[13/300m -medium dense, silty fine sand layer, with clay pockets, 2.3m to | o
P10 R AR 2.6m u
B 3 /]:[ -with silty fine sand pockets at 2.7m N
| 2/30cm | -with an H2S odor, at 2.9m ] A
B ®-----
- 2l o/300m (4.1m) *ig ;%
i == —
> o Fine SAND with silt (SP-SM), dense, olive gray '
7'12 ]:[20/300m -with clay pockets and seams - ° o
P-13
| ]:[21/300m ] ) oo
» -with many clay seams and layers, 6.4m to 8.2m
7'14 T1l26/30cm| “fine sand at 6.6m ] ° oo
D_15 T1[30/25cm -greenish gray with a few organic pockets, at 7.5m - l o @]
B -firm, dark olive gray fat clay with many shells and shell
> fragments, 8.2m to 9.4m —_
-16 7/30cm é—l Py +
B -with many silty fine sand pockets and a few shell fragments, at
| AV 30/30cm| 9-3m U AR S B i ° 5O
-medium dense, silty fine sand, 9.4m to 10.5m
B -with clay pockets and a few shell fragments
'—18 -with clay at 10.1m (10.7m),
- Fat CLAY (CH), firm to stiff, olive gray
P19
P-20
i PUSH | -with organic pockets and gas blisters, at 13.1m Y . ®-+ ™
P-21
- -with a sand seam and shell fragments, at 13.4m
i SAVE Qi *o
?_22 -dense, silty fine sand, 14.5m to 16.2m
Pos 1]l
P-4
Pos PUSH | -with shell fragments at 17.5m bR LLLL H.00--
| -olive gray fine sand, with clay pockets and seams, 17.5m to on o
17.8m
P-26
P27
- (20.1m)
’28 Fine SAND with silt (SP-SM), dense to very dense, dark gray
- 30/300m! -with a few organic pockets and a few clay partings, at 20.9m | | o 0o
P-29
B -interlayered sand and clay, 21.8m to 24.1m
v
P-30
P31
5 (24.1m)
Silty Fine SAND (SM), dense, dark gray
P32 30/300m| [ oo
-with a clay layer at 25.3m
| %) \")
»
-34 30/25cm| -with a few clay pockets and partings, at 26.7m (27 4m) e o o
B ; m
- . .
’_35 ,y Fat CLAY (CH), very stiff, greenish gray
- 28+ %
Pse / vi
i 29+ /
|2 /
- (30.2m)
’-38 pusH | Silty Fine SAND (SM), medium dense to dense, dark olive gray - o) o
-with many clay pockets and seams, and shells and shell
B fragments at 30.5m Vil
’_39 -very stiff clay layer with sand seams, 31.5m to 31.8m
i (32.3m)
’_40 Fat CLAY (CH), very stiff, olive gray to dark gray
b PUSH | -with shells and shell fragment seams, at 33.2m mkl EEEEEEEEES -E1C
> 41 Vil
5 -with a silt layer at 33.8m
| D) (34.8m)
B Fat CLAY (CH), very stiff to hard, olive gray
Pa3
P-as
- PUSH | -with silt pockets and seams, at 36.9m ! o+ o n
IX
'—45 SAVE | _yith fine sand seams at 37.6m 'H=-'-'"-.-'-'-'-’-b- O-+
i SAVE | -with organic pockets at 38.1m
b E STTYC TOTY VYT PP henet
i 399
r-47 1

Report Date: 04/28/99

LOG OF BORING AND TEST RESULTS

BORING 98-41

SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 10/29/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-41 (Skyway Frame 2) COMPLETION DATE: 10/31/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1837283 N648036 Minsit 5 10 15 20 25 30 1 2 3 4 5 6 7 8 9 10
CA State Plane Zone 3, NAD83, Meters -y CORING RATE Elr':g;fr; FRACTURE DENSITY
in./m 2.0 4.0 6.0 8.0 ? 1.0 1.5 2.0 2.5 3.0
g . Psi 5,000 10,000 15,000 20,000 4
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
S gl W e = 20 40 60 80 MPa 20 40 60 80 100 120 140 [
= - w =) =t =t T . * T + > w = = =t =t =
§ ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 1.0 2.0 3.0 4.0 5.0 6.0 7.0 r1
H & o E COUNT] MATERIAL DESCRIPTION = kNlm3 SUBMERGED UNIT WEIGHT r:: SOIL UNDRAINED SHEAR STRENGTH E
w Q| » |& MUDLINE ELEVATION: -7.6m (MSL) L 5 7 9 11 50 100 150 200 250 300 _ 3s0| [ ©
b f‘f Fat CLAY (CH), very stiff to hard, olive gray (40.2m) ¢ 1X L
%48 b - -
Fat CLAY (CH), very stiff, greenish gray n L
| 41_% S}
Pao /
| 424 / e
P50 */ X
B 43— PUSH [ -slickensided, with fine gravel and a few shell fragments, at 43.0m @ T 0 0
P51
i 44+
| 4 (44.5m) < <
7'52 Fat CLAY (CH), very stiff to hard, olive gray E;z
—
P53 ==
[ g 4
% £
P54 _F
'—55 -with silt pockets and seams and sand pockets and seams, at
- PUSH | 47.9m + ® —+0O ?A—;
| 4 56 SAVE | -with sand pockets at 48.5m
- +-.-.-.-.~-.-.d9-.-.’-..+ s
P57 {_ =
'—58 Xl ;> ;‘}
P-s59 i \5;
| 3 3
P-50
’-61 PUSH | -with organic pockets at 53.3m + ®©= —+ » A ®% ’;
P62 TR TR
- ;
| 1
-63 }
B LT
’-6 4 (56.5m) —
B Lean CLAY (CL), hard, gray A
= =
P65
b PUSH | -with calcareous nodules and silt pockets, at 58.2m B EECEEED -+ (0] A A
66 XIl ®
P67
Pss (60.7m)
L Fine SAND with silt (SP-SM), dense to very dense, dark olive
gray to gray
’-69 -with many clay seams to 63.1m
P-70
- 30/15¢cm)| | @ on
P71
P72
B 30/15cm| - With medium sand at 64.9m —m ® oo
’_73 -clay layer, 65.5m to 65.8m Xl
P74
»
-75 30/20em! -silty sand below 67.7m » x
P76
’_77 ith a clay | t 69.8
i -with a clay layer at 69.8m
0/20cm -with medium and coarse sand and fine gravel, below 70.0m e n
Pzs (70.7m)
B 71 Fat CLAY (CH), hard, greenish gray E g
’_79 < =
B 72 V?k -
»
-80
" L
P-s1
| & -with silt pockets and seams, a few organic pockets, and XV
P PUSH | desiccated pockets, at 74.4m I -@ -0 O A
B 75 SAVE | - with silty fine sand seams and silt pockets and seams at 75.0m -ﬁ
:'.'~'.'.'.'.'.:|-+ o%
P-s3
§ 76 SAVE | -with organic pockets at 76.2m
P-s4 ' + o +
i 77
Pss s (77.7m)
B 78 Lean CLAY (CL), hard, greenish gray
> -with many silt seams and layers
-86
B 7947 -dense sand layer, 78.8m to 79.1m XV
r-87 -with a sand layer at 79.6m
I
Report Date: 04/28/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 10/29/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-41 (Skyway Frame 2) COMPLETION DATE: 10/31/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1837283 N648036 Mindit 5 10 15 20 25 30 1 2 3 4 5 6 7 8 9 10
CA State Plane Zone 3, NAD83, Meters -y CORING RATE E::g;fr; FRACTURE DENSITY
in./m 2.0 4.0 6.0 8.0 § 1.0 1.5 2.0 2.5 3.0
g . Psi 5,000 10,000 15,000 20,000 4
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
S gl W e = 20 40 60 80 MPa 20 40 60 80 100 120 140 [
> - w =] =t =t T . * T + > w = = =t =t =
; E E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 1.0 2.0 3.0 4.0 5.0 6.0 7.0 r1
H & o E COUNT] MATERIAL DESCRIPTION = kNIm3 SUBMERGED UNIT WEIGHT r:: SOIL UNDRAINED SHEAR STRENGTH E
w Q| o |# MUDLINE ELEVATION: -7.6m (MSL) i 5 7 9 11 50 100 150 200 250 300 _ 3s0| [ ©
Lean CLAY (CL), hard, greenish gray
-sandy silt layer, 80.8m to 81.1m
PUSH [ _with many calcareous nodules at 81.2m +:-@--+ oo | S A
-dense sand with clay seams and layers, 82.0m to 82.6m XV
<?
= =
(84.1m)
30/25¢cm| Fine to Medium SAND with fine gravel and silt (SP-SM), very [ ] [ | o. o
dense, gray
-silty fine sand to 84.4m
30/15¢mf ||} »n ° o)
30/15¢cm)| | ]
XVI
30/15¢cm| -fine gravel with silt and sand at 88.2m |
-hard clay layer, 89.0m to 89.3m
30/15¢m| [ ] ® (e}
-interlayered sand, gravel and clay below 90.2m
(91.1m)
30/20cm| | ean CLAY (CL), hard, greenish gray ®------ 0o ] A
-sandy silt below 92.0m
P00 ||| Iz0m5em Xxvii ° = e}
(93.6m)
30/10cm[™ Fine to Coarse SAND with silt and fine gravel (SW-SM), very ]
dense, olive gray to gray
XV
X (95.7m)
- ge-{ 30/15¢cm| Fat CLAY (CH), hard, yellowish brown Fo------- == () ] 394—
> -with calcareous nodules and a few silt pockets and partings at
104 / 95.7m XIX
B 974
P05 LlArtaoisom with a few sty sand pockets at975m R (L S T i ®
B 98+ [TOTAL DEPTH: 97.7m BACKFILLED WITH: Cement Grout
P06
B 99+
P07
B 100+
P08
i 101
P09
B 102+
P10 -
B 103
Pt
- 104
P2 -
B 105
P13 ]
B 106
P14
B 107
P15
B 108
P16
B 109
P17
- 110
Pa1s
- 111+
P19
- 1124
P20 ]
- 113+
P2t
- 114
P22
- 1154
P2z
- 116+
Pi2a
- 1174
Paos
- 118+
P2
- 1194
-127 ]

See Plate 98-41.6
for detailed stratigraphy
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PROJECT NO: 98-42-0054 START DATE: 10/29/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-41 (Skyway Frame 2) COMPLETION DATE: 10/31/98 DRILLING METHOD: Rotary Sample Boring (Wet)
. Coordinates: E1837283 N648036 . TSF 1 2 3 4 5 6 7 8 9 10
E, CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION g
5 gl W e = | |MPa o1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 &
= - w =) + > = = =t =L =t =t =t T ——1 | &
< z F z| BLOW E | |1se 50 100 150 200 250 300 350 400 450 500 TSFO 10 20 30 4¢ | Z
& &l 2 |5[coun MATERIAL DESCRIPTION g TIP RESISTANGE EXCESS -
o w| o - MPa FRICTION RATIO (%) PORE PRESSURE o
w Q| » |» MUDLINE ELEVATION: -7.6m (MSL) i 5 10 15 20 25 30 35 40 45 123456789 | | 1 2 3 °
':7 WOH [ Fat CLAY (CH), soft to firm, dark olive
’-8 ] ray
B 1 -with shells and shell fragments
WOH | -very soft and with organic pockets, to
| : 0.6m
| o] -with a shell seam, at 0.9m
]:[13/300m -with many sand pockets at 1.2m |
P10 R AR -with sand seams at 1.8m
B -medium dense, silty fine sand layer, with
3 ]:[ 2/30cm| clay pockets, 2.3m to 2.6m
» 1 J -with silty fine sand pockets at 2.7m
- /'l'l -with an H2S odor, at 2.9m
- 4~ 1 0/300m (4.1m)
'12 . Fine SAND with silt (SP-SM), dense, olive
. “Tl20/300m| gray
B -with clay pockets and seams
P13 ]:[21/300m -with many clay seams and layers, 6.4m
B X to 8.2m
> -fine sand at 6.6m .
-14 ]:[26/300”1 -greenish gray with a few organic AN
B pockets, at 7.5m g 3
| AT TTI30/25cm| -firm, dark olive gray fat clay with many ] 7 ]
| shells and shell fragments, 8.2m to 9.4m
'—16 7/30cm | -with many silty fine sand pockets and a
| few shell fragments, at 9.3m
-medium dense, silty fine sand, 9.4m to
| ¥4 30/30cm| 10.5m
B -with clay pockets and a few shell —
fragments =1 N
Ps -with clay at 10.1m (10.7m) b =
[ -
B Fat CLAY (CH), firm to stiff, olive gray + Z
4 ‘Z
P19 pi4
B =
<
P20 .
L -with organic pockets and gas blisters, at
PUSH | 13.1m
’.21 -with a sand seam and shell fragments, at
5 SAVE 13.4m ‘ -
’_22 -dense, silty fine sand, 14.5m to 16.2m fo-\ﬁ i;;;z,, !
B BE j L = ?
~auill
P23 . — g u
ﬁ'r—’—— <’—::’_'-"
’_24 [,\1 <}
- ! ™~
Pos PUSH | -with shell fragments at 17.5m
| -olive gray fine sand, with clay pockets = §
and seams, 17.5m to 17.8m ——
P26 , <
i | <
{ e
P27 ; =
i (20.1m) i 1N !
> Fine SAND with silt (SP-SM), dense to s —— (_:=" o
-28 very dense, dark gray T v
i 30/30cm| -Wwith a few organic pockets and a few
> clay partings, at 20.9m L
-29 -interlayered sand and clay, 21.8m to =
B 24.1m =
v =
’_30 3 <%_,>
| < \ %
e
P31 ; =
= (24.1m) = =
Silty Fine SAND (SM), dense, dark gray T
P32 30/30cm|
-with a clay layer at 25.3m :-“",‘»—‘;: T
| %) \") i
| 4 -with a few clay pockets and partings, at
-34 30/25cm| 26, 7m P parting
- : : (27.1m)
- - - =
e
’_35 ,y Fat CLAY (CH), very stiff, greenish gray =
X 28'% ; =
Pse / vi| |1
SN %
P37 / 8s 3 é’:
- (30.2m) :
’-38 pusH | Silty Fine SAN'D (SM), medium dense to
dense, dark olive gray _ j
5 -with many clay pockets and seams, and Vil ERE=2mN == =
| shells and shell fragments at 30.5m s £
h -very stiff clay layer with sand seams, waly = =
B 31.5m to 31.8m (32.3m) ~—— < 7l
’.40 Fat CLAY (CH), very stiff, olive gray to iy i == =
L dark gray
PUSH | -with shells and shell fragment seams, at
P41 33.2m VIl [ »
B -with a silt layer at 33.8m ;i: — x
- L
| ) (34.8m) ,’i}( S
- Fat CLAY (CH), very stiff to hard, olive e = S al
P43 oray 5
- . i
< T <
'_44 R e "
L PUSH | -with silt pockets and seams, at 36.9m
IX
P45 SAVE | _with fine sand seams at 37.6m
i SAVE | -with organic pockets at 38.1m
Pas
o 39_ ) g it
| N
r-47 1 / {

Report Date: 04/28/99
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PROJECT NO: 98-42-0054 START DATE: 10/29/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-41 (Skyway Frame 2) COMPLETION DATE: 10/31/98 DRILLING METHOD: Rotary Sample Boring (Wet)
g Coordinates: E1837283 N648036 1 [ 1 2 3 4 5 6 7 8 9 10 2
= CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION g
S gl W | = | [MPa o1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 @
= - w =) + . = = =t =t =t =t =t T —T——— | &
< z F & | BLOW E | |1sg 50 100 150 200 250 300 350 400 450 500 TSFO 10 20 30 44 | Z
& &l 2 |5|coun MATERIAL DESCRIPTION g EXCESS =
u ul S = MPa TIP RESISTANCE FRICTION RATIO (%) PORE PRESSURE a
w Q| o |& MUDLINE ELEVATION: -7.6m (MSL) L 5 10 15 20 25 30 35 40 45 23456789 [0 1 2 3 °
b f! Fat CLAY (CH), very stiff to hard, olive " X L —
-48 1 gray | T e <
B 41 '/ Fat CLAY (CH), very stiff, greenish gray 5->- i €> 1
] <
P49 / . 5 \
| 42_/ —-
P50 R X
| PUSH -slickensided, with fine gravel and a few
434 shell fragments, at 43.0m
P51
- 44
b (44.5m) ¢ 2
[ -52 Fat CLAY (CH), very stiff to hard, olive 8 Z 2
gray N q
P53 £ S
b ) ; {
7'54 ¥ >
P55 -with silt pockets and seams and sand
- PUSH | pockets and seams, at 47.9m
Pss SAVE | -with sand pockets at 48.5m
P57 r,, =
Pss XI 3
| b y;
P59 ]
f ¢ ;
{
P-60
’61 PUSH | -with organic pockets at 53.3m
| & \ i
f 62 % <L g
’_63
I | ’ k
| AT (56.5m) o= %
i Lean CLAY (CL), hard, gray e "~ r
~F s
P65
B -with calcareous nodules and silt pockets,
> PUSH | at 58.2m
-66 Xl
’ % 3 —:2
67 ; = <
| g
i T> (—:
Pss (60.7m) = :; =
- Fine SAND with silt (SP-SM), dense to e | == By
very dense, dark olive gray to gray J I e — N R4 £
’-69 -with many clay seams to 63.1m T
P-70
- 30/15¢cm)|
P71 3
[ —— ( S
P72
B 30/15cm| - With medium sand at 64.9m
’_73 -clay layer, 65.5m to 65.8m Xl
P-74 2 i J
>
-75 _ail
f 30/20em! silty sand below 67.7m
| - ¥ -
7-76 : R >
’-77 with a clay layer at 69.8m
i 0/20cm -with medium and coarse sand and fine
Pzs 3 gravel, below 70.0m (70.7m), L L
B 71 Fat CLAY (CH), hard, greenish gray BT B
I ‘7 E“\>
P79 5
{ g
- 72 [ - <
o0 { /
s 3 3
P51
B 74 -with silt pockets and seams, a few
> pusH | organic pockets, and desiccated pockets, XIvV
-82 at 74.4m
- 75 SAVE | - with silty fine sand seams and silt
> pockets and seams at 75.0m
-83
B 76 . .
SAVE | -with organic pockets at 76.2m
P-4
- 77 T
P55 i (77.7m) ; 3 s
B 78 Lean CLAY (CL), hard, greenish gray = :.’ _E
> -with many silt seams and layers i 1 Mol
86 IF - o
| 7947 -dense sand layer, 78.8m to 79.1m XV B sé,—— = L P
S:S
r-87 s -with a sand layer at 79.6m =
I
Report Date: 04/28/99 SFOBB East Span Seismic Safety Project
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30/15¢cm)|

TOTAL DEPTH: 97.7m
BACKFILLED WITH: Cement Grout

PROJECT NO: 98-42-0054 START DATE: 10/29/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-41 (Skyway Frame 2) COMPLETION DATE: 10/31/98 DRILLING METHOD: Rotary Sample Boring (Wet)
g Coordinates: E1837283 N648036 . TSF 1 2 3 4 5 6 7 3 9 10 4
= CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION g
S gl W | = | [MPa o1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 @
= - w =) + . = = =t =t =t —T——— | &
< z F & | BLOW E | |1sg 50 100 150 200 250 300 350 400 450 500 TSFO 10 20 30 44 | Z
& &l 2 |5[counT MATERIAL DESCRIPTION g TIP RESISTANGE EXCESS =
o w| O - MPa FRICTION RATIO (%) PORE PRESSURE o
w Q| » |# MUDLINE ELEVATION: -7.6m (MSL) i 5 10 15 20 25 30 35 40 45 23456789 [0 1 2 3 °
> y Lean CLAY (CL), hard, greenish gray
7-88 81~ -sandy silt layer, 80.8m to 81.1m
PUSH [ _with many calcareous nodules at 81.2m
Pso - .
B N -dense sand with clay seams and layers,
827 82.0m to 82.6m XV == REREERY
Poo i = T
i 83-5..-?"'
' / . L‘\': B éiﬁ— "'::P
91 /
- 844 /"': (84.1m)
> 30/25¢cm|  Fine to Medium SAND with fine gravel
-92 and silt (SP-SM), very dense, gray
B -silty fine sand to 84.4m
Po3 30/15¢m)|
P94 30/15cm
P-95 Xvi
30/15¢m| -fine gravel with silt and sand at 88.2m
P-96
B -hard clay layer, 89.0m to 89.3m
>
-7 30/15cm|
B -interlayered sand, gravel and clay below
> 90.2m
-98
- (91.1m)
Poo 30/20cm| | ean CLAY (CL), hard, greenish gray
i 92+ -sandy silt below 92.0m
Poo Al Isorsem xvi
(93.6m)
30/10cmf Fine to Coarse SAND with silt and fine
gravel (SW-SM), very dense, olive gray to
oray XVl
% (95.7m)
- ge-f 30/15¢cm| Fat CLAY (CH), hard, yellowish brown
> -with calcareous nodules and a few silt
-104 ] pockets and partings at 95.7m XIX
B 97-/
7

Report Date: 04/28/99
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PROJECT NO: 98-42-0054 START DATE: 10/29/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-41 (Skyway Frame 2) COMPLETION DATE: 10/31/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1837283 N648036 MinJit 5 10 15 20 25 30 1 2 3 4 5 6 7 8 9
CA State Plane Zone 3, NAD83, Meters . CORING RATE E::z;fr; FRACTURE DENSITY
Min/m 59 40 60 80 5 10 15 20 25
g . psi 4,000 8,000 12,000 16,000 4
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
S £|¥|x = 20 40 60 8 Pa 20 40 &0 8 1 i
> N =) 7 7 7 7 T 7 T 7 7 T T T =
; ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 0.2 0.4 0.6 0.8 1.0 1.2 =
H & o E COUNT] MATERIAL DESCRIPTION = kNIm3 SUBMERGED UNIT WEIGHT E:: SOIL UNDRAINED SHEAR STRENGTH E
w g| @ |» MUDLINE ELEVATION: -7.6m (MSL) o 5 7 9 11 10 20 30 40 50 o
y WOH | Fat CLAY (CH), soft to firm, dark olive gray oo E EEEECE PP PR -H [ e
’-8 E -with shells and shell fragments
-very soft and with organic pockets, to 0.6m
| 1_/] WOH -with a shell seam, at 0.9m O ®
-with d kets at 1.2 oa
b % with many sand pockets at 1.2m NI SUPY O. o L
i / -with sand seams at 1.8m
]: 13/30cm| -medium dense, silty fine sand layer, with clay pockets, 2.3m to | O
2.6
P10 o u
-with silty fine sand pockets at 2.7m
5 ]: 2/30cm | -with an H2S odor, at 2.9m O &
o e R *----+ o
P11 *
i T 9/30cm (4.1m) g . ® % S
> = Fine SAND with silt (SP-SM), dense, olive gray q ' ¢
-12 -with clay pockets and seams
i Mi20/300m E e o
P-13
| ]:[ 21/30cm)| - Py oo
)_14 ]:[ -with many clay seams and layers, 6.4m to 8.2m
[ 26/30cm| -fine sand at 6.6m ] ) oo
)_15 TTj30/25cm| -greenish gray with a few organic pockets, at 7.5m | [ ] ® @]
B -firm, dark olive gray fat clay with many shells and shell
> fragments, 8.2m to 9.4m _
-16 7/30cm =]
i R ®-----—+
-with many silty fine sand pockets and a few shell fragments, at .Q\
| I 93m e £ TEEED i ® O
17 30/30cmy -medium dense, silty fine sand, 9.4m to 10.5m | | O
= -with clay pockets and a few shell fragments
F -with clay at 10.1m
Pis . (10.7m)
B 7 Fat CLAY (CH), firm to stiff, olive gray
P1g %
i 124 % 1]l
P2 - %
[ 139 A PUSH | -with organic pockets and gas blisters, at 13.1m LD ®- ™ o
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NO HALIBUT OR DOWNHOLE VANE TESTS
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Additional Tests

K

Additional Tests

H
C

Strength Tests

Identification Tests

Suw

Identification Tests

MC

Ko Consolidated
Triaxial Test

Hydrometer

UU = Unconsolidated Undrained

e50

Submerged Unit

Weight
Fines = % Passing No. 200

Moisture Content

Consolidation Test

Strain at 50% Failure Stress

LL = Liquid Limit
PL = Plastic Limit

Resonant Column

RC
(&S]

= Effective Cohesion

[

Cyclic Simple Shear

SUMMARY OF LABORATORY TEST RESULTS

Effective Angle of Friction

phi =

Sieve

LI = Liquidity Index

Boring 98-41
SFOBB East Span Seismic Safety Project
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Additional Tests

K

Additional Tests

H
C

Strength Tests

Identification Tests
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Identification Tests

MC

Ko Consolidated
Triaxial Test

Hydrometer

UU = Unconsolidated Undrained

e50

Submerged Unit

Weight
Fines = % Passing No. 200

Moisture Content

Consolidation Test

Strain at 50% Failure Stress

LL = Liquid Limit
PL = Plastic Limit

Resonant Column

RC
(&S]

= Effective Cohesion

[

Cyclic Simple Shear

SUMMARY OF LABORATORY TEST RESULTS

Effective Angle of Friction

phi =

Sieve

LI = Liquidity Index
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Additional Tests

K

Additional Tests

H
C

Strength Tests

Identification Tests

Suw

Identification Tests

MC

Ko Consolidated
Triaxial Test

Hydrometer

UU = Unconsolidated Undrained

e50

Submerged Unit

Weight
Fines = % Passing No. 200

Moisture Content

Consolidation Test

Strain at 50% Failure Stress

LL = Liquid Limit
PL = Plastic Limit

Resonant Column

RC
(&S]

= Effective Cohesion

[

Cyclic Simple Shear

SUMMARY OF LABORATORY TEST RESULTS

Effective Angle of Friction

phi =

Sieve

LI = Liquidity Index
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Additional Tests

K

Additional Tests
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Strength Tests

Identification Tests
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Identification Tests
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Triaxial Test

Hydrometer

UU = Unconsolidated Undrained

e50

Submerged Unit

Weight
Fines = % Passing No. 200

Moisture Content

Consolidation Test

Strain at 50% Failure Stress

LL = Liquid Limit
PL = Plastic Limit

Resonant Column

RC
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= Effective Cohesion

[

Cyclic Simple Shear

SUMMARY OF LABORATORY TEST RESULTS

Effective Angle of Friction

phi =

Sieve

LI = Liquidity Index
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Additional Tests
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Weight
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Moisture Content

Consolidation Test

Strain at 50% Failure Stress

LL = Liquid Limit
PL = Plastic Limit

Resonant Column
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Cyclic Simple Shear

SUMMARY OF LABORATORY TEST RESULTS
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LI = Liquidity Index

Boring 98-41
SFOBB East Span Seismic Safety Project

PLATE 98-41.10e




SFOBB Task Order No. 5
Project No. 98-42-0054

Earth
Mechanics

|—.|=n.~n.

A

(SWyN>X)
N3a XVIN

(SW/N>)
N3a NIN

S1s3l

IvNOLLIaav

DIRECT SHEAR
TESTS

MULTI-
STAGE
TRIAX

uu
TRIAXIAL

Remold.

Undist.

(kPa)

(kPa)

(edx)

INVA 31LONTS

MINIATURE
VANE TESTS

Resid

Remold.

Undist.

(kPa)

(kPa)

(kPa)

STRENGTH
ESTIMATE

(kPa)

IDENTIFICATION TESTS

(%)

98-41

Additional Tests

K

Additional Tests

Strength Tests

Identification Tests

Suw

Identification Tests

MC

Ko Consolidated
Triaxial Test

Consolidation Test
Resonant Column
Cyclic Simple Shear
SUMMARY OF LABORATORY TEST RESULTS

Hydrometer

H
C
RC
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Strain at 50% Failure Stress
Effective Angle of Friction

= Effective Cohesion

UU = Unconsolidated Undrained
e50 =

c

phi =

Boring 98-41
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Submerged Unit
Sieve

Weight
Fines = % Passing No. 200

= Moisture Content
LI = Liquidity Index

LL = Liquid Limit
PL = Plastic Limit
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CLEAR SQUARE OPENINGS U.S. STANDARD SIEVE SIZES HYDROMETER ANALYSIS

3" 2" 1"3/4" 3/8" 4 10 20 40 60 100 200
100 = 0
I [ [ ﬁé& [ 4§ 39
% O
\ 88
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AN &3
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o
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100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND SILT (nonplastic)
COARSE FINE COARSE MEDIUM FINE to CLAY (plastic)
SAMPLE NO. DEPTH (m) CURVE CLASSIFICATION Cc Cu D50 (mm)
3 1.2 O——>0 FAT CLAY (CH) with shells, shell fragments and many sand pockets 0.071 §§
15 4.9 0——0  FINE SAND (SP-SM) with silt and a trace of medium sand 1.5 3.6 0.24 §§
16 5.9 &~—=  FINE SAND (SP-SM) with silt and a trace of medium sand 0.26 g
18 7.6 O——= FINE SAND (SP-SM) with silt 1.6 3.3 0.22 “
28 13.3 o——=  FAT CLAY (CH) 0.0041 11
GRAIN SIZE DISTRIBUTION CURVES 8
Boring 98-41 E
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CLEAR SQUARE OPENINGS U.S. STANDARD SIEVE SIZES HYDROMETER ANALYSIS
3" 2" 1"3/4" 3/8" 4 10 20 40 60 100 200
100 - — 0
| T Sy \T\ TS (T T [
n \
90 = 10
80 \ \\ \ 20
|:E 70 30
O]
w
= 60 40
: B\ \
m
2 50 50
& \
9]
E 40 \ \\ N 60
: LT [
i N
8 \
a \
20 N <5180
N
k i
10 90
\\O
0 100
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND SILT (nonplastic)
COARSE FINE COARSE MEDIUM FINE to CLAY (plastic)
SAMPLE NO. DEPTH (m) CURVE CLASSIFICATION Cc Cu D50 (mm)
36 20.9 O——>0 FINE SAND (SP) with a trace of medium sand 1.1 22 0.26
39 24.7 O——70  SILTY FINE SAND (SM) 0.18
40 26.8 &~——=  SILTY FINE SAND (SM) 0.19
41 30.5 O——=  SILTY FINE SAND (SM) with shells and shell fragments 0.16
48 37.0 O0——>0  FAT CLAY (CH) with silt pockets and seams 0.014

GRAIN SIZE DISTRIBUTION CURVES
Boring 98-41
SFOBB East Span Seismic Safety Project

PERCENT RETAINED BY WEIGHT

|

¥500-Z¥-86 "ON 108l0id
G "ON JopJO Ysel 9904S

=1
i)
=
-
=

SIUBYIIA] _:

auan]
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OLL'Ly-86 31V1d

CLEAR SQUARE OPENINGS U.S. STANDARD SIEVE SIZES HYDROMETER ANALYSIS
3" 2" 1"3/4"  3/8" 4 10 20 40 60 100 200
100 — 0
| | v R (T T s 32
N N peN % O
™~ N \ \O\ Q 83}
90 ie 10 z2
N \ \ o8
O x
80 D‘\t 20 Lo
\3\ >§ e 58
0 5 Sz
k= 70 SIS . <l L3
5 N, A = o
- \ X .
= 60 N 40 O
> \\ \ 2
o z
(O] =
Z 50 50 <
<
o 40 60 >
= L
g 30 AN 70 W
i \
o X} ? Ko
20 & 80
10 SNl 90
B
0 100
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND SILT (nonplastic)
COARSE FINE COARSE MEDIUM FINE to CLAY (plastic)
SAMPLE NO. DEPTH (m) CURVE CLASSIFICATION Cc Cu D50 (mm)
63 53.5 O——=0 FAT CLAY (CH) 0.0020 §§
68 62.9 0—-0  FINE SAND (SP-SM) with silt and many clay seams 1.4 22 0.18 §§
69 65.1 ~—=  FINE SAND (SP-SM) with silt and medium sand 1.5 3.1 0.30 §
70 67.9 O——=  SILTY FINE SAND (SM) 0.16 “
71 70.0 o——>  SILTY FINE SAND (SM) with medium to coarse sand and a trace of fine gravel 0.30 ﬂ
GRAIN SIZE DISTRIBUTION CURVES 8
Boring 98-41 |
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PERCENT PASSING BY WEIGHT

CLEAR SQUARE OPENINGS

U.S. STANDARD SIEVE SIZES

HYDROMETER ANALYSIS

GRAIN SIZE DISTRIBUTION CURVES
Boring 98-41
SFOBB East Span Seismic Safety Project

3" 2" 1"3/4"  3/8" 4 10 20 40 60 100 200
100 - 0
| [N e UL
N T N A\
90 \ 10
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80 \ 20
70 b\ )\ K \ 30
60 N \ \ 40
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40 e AN 60
\\ \,
N
30 % oY 70
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o
20 \Q 80
\; ~o
10 %5‘@ 90
0 100
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND SILT (nonplastic)
COARSE FINE COARSE MEDIUM FINE to CLAY (plastic)
SAMPLE NO. DEPTH (m) CURVE CLASSIFICATION Cc Cu D50 (mm)
80 81.2 O——0  SILT (ML) 0.024
82 84.4 O——70  SILTY FINE SAND (SM) 0.11
83 85.5 &~—=  FINE TO MEDIUM SAND (SP-SM) with silt and a trace of fine gravel 1.3 3.6 048
84 86.7 O——= FINE TO MEDIUM SAND (SP-SM) with silt, fine gravel and coarse sand 0.3 16.8 1.7

PERCENT RETAINED BY WEIGHT
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CLEAR SQUARE OPENINGS U.S. STANDARD SIEVE SIZES HYDROMETER ANALYSIS
3" 2" 1"3/4" 3/8" 4 10 20 40 60 100 200
100 0
I I I 1 I ‘H\Ii I
90 \ & \ 10
80 S 20
L
E= 70 30
T ™N
o \ ™
m N \
= 60 40
5 K
2 50 N 50
<
o 40 60
= A
L N
2 30 \ 70
20 ] ‘\\l 80
e
I~
10 \C%==8 90
0 100
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
GRAVEL SAND SILT (nonplastic)
COARSE FINE COARSE MEDIUM FINE to CLAY (plastic)
SAMPLE NO. DEPTH (m) CURVE CLASSIFICATION Cc Cu D50 (mm)
85 88.2 O0——=0 FINE GRAVEL (GP-GM) with silt and sand 3.3 541 6.1
86 89.8 0—-0  FINE SAND (SP-SM) with silt, fine gravel and medium sand 1.0 3.0 0.37
88 92.5 ~—=  SANDY SILT (ML)
89 93.7 O——= FINE TO COARSE SAND (SW-SM) with silt and fine gravel 1.8 316 23

GRAIN SIZE DISTRIBUTION CURVES
Boring 98-41
SFOBB East Span Seismic Safety Project
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Plasticity Index (PI), (%)
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Liquid Limit (LL), (%)

PLASTICITY CHART
Boring 98-41
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SFOBB Task Order No. 5
Project No. 98-42-0054

. Earth li"““l
=~ Mechanics

1.2

1.0

/’]—D

0.8

0.6

%%\n

0.4

Normalized Deviator Stress

0.2

0.0

2 4 6 8 10 12
Strain in Percent

Maximum

Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
6—0 28 13.3 uu 310 83 1.0
B———0a 33 17.4 uu 414 111 0.9
&——A 45 33.2 uu 1103 148 1.3
= 48 37.0 uu 1207 293 0.8

Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test

Boring 98-41

SFOBB East Span Seismic Safety Project
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. Earth li"““l
=~ Mechanics

Normalized Deviator Stress

1.2

1.0

0.8

0.6

0.4

0.2

0.0

N

12

2 4 6 10
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
6G——o0 55 43.0 uu 1310 475 0.5
B————0 58 48.0 uu 1413 332 1.6
H&—" 63 53.5 uu 1586 394 0.8
= 65 58.2 uu 1655 395 1.0

Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test
Boring 98-41
SFOBB East Span Seismic Safety Project
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1.2

Nar
/

0.6

Normalized Deviator Stress

0.4 /

0.2
0.0
0 2 4 6 8 10 12
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
6—0o 73 74.5 uu 2068 472 1.2
0———3 80 81.2 uu 2172 611 1.0
—N 87 91.3 uu 2413 454 3.6
= 90 95.9 uu 2448 787 0.7
Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test
Boring 98-41
SFOBB East Span Seismic Safety Project
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Data at tyo plus 1 or 2 hr, with solid symbol indicating extended loading increment
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Effective Vertical Stress, o', (kPa)
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Avg. Effective Vertical Stress Within Increment, @', .4 (kKPa)

INCREMENTAL CONSOLIDATION TEST RESULTS
Sample No. 30- Depth: 13.9m
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Sample No. 50A (45° Loading) - Depth: 37.7m
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SFOBB East Span Seismic Safety Project

PLATE 98-41.14b




SFOBB Task Order No. 5
Project No. 98-42-0054

0.0 S

5.0

10.0

e,er‘?’e

o

15.0

Axial Strain, €, (%)

20.0

25.0

30.0

1 10 100 1000 10000
Overall Effective Vertical Stress, ', . (kPa)

O - Loading Solid symbols indicate
O - Unloading (Final) reloading increments.

50

40 .

30

20 0

0
10 L

1 10 100 1000 10000
Avg. Effective Vertical Stress, 0', 4 (kPa)

Coefficient of Consolidation, c, (m2/year)
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Sample No. 50B - Depth: 37.7m
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CRS CONSOLIDATION TEST RESULTS

Sample No. 50C (Horizontal Loading) - Depth: 37.7m
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Sample No. 60 - Depth: 48.7m
Boring 98-41
SFOBB East Span Seismic Safety Project
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Sample No. 75A - Depth: 75.2m
Boring 98-41
SFOBB East Span Seismic Safety Project

PLATE 98-41.14f

A2



SFOBB Task Order No. 5
Project No. 98-42-0054

0 © —
S
5 \5&
EN ®
A N
10
’\O\ N
at; ‘S\\@
w
£ e N
g 15 ~e
2] V‘@m\
< e SONJLANE
X
<
20
25
30
1 10 100 1000 10000
Overall Effective Vertical Stress, o', . (kPa)
O - Loading Solid symbols indicate
’é‘ 200 O - Unloading (Final) reloading increments.
2
E
S 150 =
s O
T
= 100 i
S uil
S o B
© 50 o
S
O
= o
<) )
© 0 il
§ 1 10 100 1000 10000

Avg. Effective Vertical Stress, 0', 4,4 (kPa)

CRS CONSOLIDATION TEST RESULTS
Sample No. 75B (Horizontal Loading) - Depth: 75.2m
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Sample No. 75C (45° Loading) - Depth: 75.2m
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Time
Date From To Description of Activity
October 31, 1998 2100 2400 Move barge to location 98-42. Set 4 anchors and 2 spuds.
November 1,1998 0000 0115 Rig up for drilling. Lower drill pipe to mudline.

0115 0120 Measure water depth of 3.4m (11.0 ft) using bottom sensor. Current
tide level is approximately -0.6m (-1.9 ft). Calculate mudline elevation
of -3.9m (-12.9 ft) MSL.

0120 0215 Drill and sample from mudline to 9.8m (32 ft).

0215 0300 Pull drill pipe to deck.

0300 0330 Reposition barge.

0330 1330 Replace drill bit. Set casing. Level barge.

1330 1430 Attempt to lower drill pipe. Encounter obstruction due to bent casing.
Pull drill pipe to deck.

1430 1915 Cut bent stinger and pull casing to deck in sections.

1915 1945 Reposition barge.

1945 2150 Set casing with a new 6.1m (20 ft) stinger.

2150 2400 Drive stinger to 6.4m (21 ft).

November 2,1998 0000 0215 Lower drill pipe to mudline.

0215 0515 Drill, sample, and CPT testing from mudline to 17.7m (58 ft).

0515 1815 Rig repair. Repair kelly clutch.

1815 1945 Replace mud sump pump.

1945 2400 Drill, sample, remote vane shear, and CPT testing from 17.7m (58 ft)
to 29.0m (95 ft).

November 3,1998 0000 1650 Drill, sample, and remote vane shear and CPT testing from 29.0m (95
ft) to 99.2m (325.4 ft).

— —

0600 1030 CS Marine crew change out two mud tanks.

— —

1650 1740 Pull drill pipe to deck.

1740 2000 P- and S- wave velocity logging from 90.0m (295.3 ft) to 7.5m (24.6 ft).

— —

1920 2400 Halibut vane shear testing from 0.6m (2 ft) to 3.0m (10 ft).

— —

2000 2400 Lower N-rod. Mix and circulate cement grout. Grout hole 98-42.
November 4,1998 0000 0030 Pull N-rod to deck.

0030 0300 Pull casing to deck.

0300 0430 Pull 2 spuds, 4 anchors, and move barge to location 98-43.

SUMMARY OF FIELD OPERATIONS
Boring 98-42
SFOBB East Span Seismic Safety Project
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NORTH

HALIBUT TESTING BORING 98-42
EASTING 1,838,073 - - - -
NORTHING 648 123 Soil and Rock | In-Situ Testing | Coordinates
’ @ Sampling Depth Depth
Om-9.8m E = 1,838,084
& SUPPLY|| DRILLING || (o 321 N 648124
BARGE BARGE
98m-992m | 21 m-96.0m | E = 1,838,088
(32ft-325.4ft)| (7ft-314.9ft) | N=648,125
Coordinates in NAD83, CA Zone 3, meters.
TIDALFLUCTUATION ¥ |~ ~BARGE | o
MEAN SEA LEVEL (MSL) (ELEVATION 0.0) i
|l sounoiNg— |
DEVICE

MUDLINE ELEVATION (MSL) = -3.9 m (-12.9 ft)

INITIAL WATER DEPTH

=3.4m (11.0 ft)

BOTTOM ELEVATION (MSL) = -103.1 m (-338.3 ft)

DEPTH AND LOCATION REFERENCE MAP

Boring 98-42
SFOBB East Span Seismic Safety Project

BORING DEPTH = 99.2 m (325.4 ft)

PLATE 98-42.2
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PROJECT NO: 98-42-0054 START DATE: 10/31/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-42 (Skyway - Frame 3) COMPLETION DATE: 11/4/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1838088 N648125 Minsit 5 10 15 20 25 30 1 2 3 4 5 6 7 8 9 10
CA State Plane Zone 3, NAD83, Meters CORING RATE :rac.;ft FRACTURE DENSITY
Min/m 59 40 60 80 rac. "% 10 15 20 25 30
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= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
S gl W | = 20 40 60 80 MPa 20 40 60 80 100 120 140 [
= - w =) =t et T s * T + > .' = = = =t =
; ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 1.0 2.0 3.0 4.0 5.0 6.0 7.0 =
H & o E COUNT] MATERIAL DESCRIPTION = kNIm3 SUBMERGED UNIT WEIGHT E:: SOIL UNDRAINED SHEAR STRENGTH E
w Q| o |» MUDLINE ELEVATION: -3.9m (MSL) i 5 7 9 11 50 100 150 200 250 300 _ 350| | ©
-4 EF WOH | Fat CLAY (CH), very soft to firm, olive gray T @
WOH '{"DD'"O""'ﬂ_. }
- ) WOH =0+ @
WOH Fre-eeee- Ore-+- >
» 4 WOH | -intermixed clay and sand, 4.0m to 4.6m -+ I““E.
-8 ! . O LJO —
WOH | -silty sand with clay pockets, 4.6m to 5.5m I [ J
B : WOH ol ®
e - @
WOH See Plate 98-42.6 L th
)_12 8- WOH for detailed stratigraphy B [ S D'+. ®)
2T \/OH +----oF oo
B (qo8m)| | | =
b 12 v TT30/40cm| Fat CLAY (CH), very stiff, olive gray to dark gray " deie @ o \v4
-16 } (13.3m)
B Fine SAND (SP), very dense, dark gray
-with clay layers, pockets and seams
30/30cm n [ e o o
P-20
- (17.1m) ) +
B 30/20cm) Fat CLAY (CH), hard to very stiff, dark greenish gray > T = =
-with silt pockets at 17.1m v ("’;
—
| N (20.6m) S‘g
PUSH | Fat CLAY (CH), very stiff, gray oo SRR E LR BT @--i--nn --H A AV
5 R SAVE | _olive gray organic clay to 21.3m f F 00 192 hd - ¢
-greenish gray lean clay, 21.3m to 23.2m _{:‘P_
Pog 247 -with a silt layer at 24.1m v ?%i
-with silty fine sand pockets and seams, and a few shell —
| | PUSH fragments, at 25.3m +------ ®---+ @ Ay
(26.8m), RO "
y Fat CLAY (CH), hard to very stiff, olive gray ) ) &L
P 289 PUSH | -blocky, slickensided, and with light brown mottling, at 28.0m ek R W= "< ¢ 8
>
- 1 -silt layer with clay seams, 30.2m to 30.5m Vi ; 2
P3g 327 pusH | -with many silt pockets below 32.0m I oI ==
B SAVE | -dark greenish gray below 32.6m (33.5m) Hennn @t - 40O ! ‘_
B h §ﬁ¥E Lean CLAY (CL), hard to very stiff, dark greenish gray Fhr-@@---F 0 3” 3 K2
-with silt pockets and seams Vil _
P, 36 A (36.9m) -
Fat CLAY (CH), hard to very stiff, dark greenish gray
B ] -silt to 37.6m
30/30cm| ;B\Aéltoh gas blisters, slickensides, and a few organic pockets, at Vil HD --@----iemmmmaaa et A ® ® ¢
| .0m
(41.5m) == § |
- Fat CLAY (CH), hard to very stiff, greenish gray :_;" —
-mottled with dark greenish gray, with gas blisters and
| T PUSH | slickensides, at 43.9m IX + b =S + AP g Pt
-lean clay below 44.2m T —
- (46.2m) ==
Silty fine SAND (SM), dense, dark gray ]
> -with clay pockets X
52 -clay layer, 46.5m to 46.8m
30/30cm | -fine to coarse sand, with silt and gravel, below 48.6m (49.5m) e 0 o
B Fat CLAY (CH), hard, dark greenish gray _,5:';
-with slickensides to 68.0m ?}
’-56 -with sand pockets and partings to 53.9m ==
| PUSH | -with greenish gray bands at 53.6m [ 0 1 PRt PR 4 A ® Q+
Poo 567 %
x 3%
[ 1 PUSH | -with silt pockets and partings, and a few sand pockets, at 58.5m +-O--EF---- @i —+ @“
- ] - Ee
-with greenish gray mottling and a few calcareous nodules, at tod . - A .
PUSH | 634m 1 1 ot -@Reeeee-- -
Pss 647 634m (64.6m) ) v »
Fat CLAY (CH), hard, dark greenish gray
- B -sand layer, 64.9m to 65.7m T
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=72 gﬁ¥E B R i
| | SAVE - _;_‘x)(.) ...... ok
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re ™ T %
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’-80 ,..-"'r Lean CLAY (CL), hard, dark greenish gray
| Xl
i (78.9m)
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XIvV
Pog 84 PUSH +e &
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0/20cm (86.9m) ++0- . o8 AR
Fine to Medium SAND with silt (SP-SM), dense, gray
-with a clay layer at 87.8m
30/15¢cm| -with a few shells and shell fragments, at 88.7m XV u ® ] O
-with a clay layer at 89.9m
30/15cm| -gravel with sand, silt and clay pockets, below 90.8m (91.7m), | ]
Fat CLAY (CH), hard, olive gray
PUSH ; ; et CEELEEEETED - -+ A A
-slickensided and block \
SAVE | -slickensided and blocky XVI LY & + 3
(95.9m)
30/15cm| Fine SAND with medium sand (SP), very dense, light brown to ™
olive gray ) XVII .
30/15¢cm| -gravel with sand and silt, to 96.8m . o =
| -medium sand at 99.0m .o oieooaoaabool] I PP S R - PR S ORIV [N SO s oLy ot PRIt SOOI MNP SO -
BU15eMTOTAL DEPTH: 99.9m BACKFILLED WITH: Cement Grout - * 8 ©

Report Date: 04/30/99

LOG OF BORING AND TEST RESULTS
BORING 98-42
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PROJECT NO: 98-42-0054 START DATE: 10/31/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-42 (Skyway - Frame 3) COMPLETION DATE: 11/4/98 DRILLING METHOD: Rotary Sample Boring (Wet)
g Coordinates: E1838088 N648125 1 [ 1 2 3 4 5 6 7 8 9 10
- CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION g
5 gl & | s | |MP2 o1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 @
= - =) g T T T T T T T T T — T | &
< z F & | BLOW E | |1sg 50 100 150 200 250 300 350 400 450 500 TSFO 10 20 30 44 | Z
& &l 2 |5[coun MATERIAL DESCRIPTION g TIP RESISTANGE EXCESS =
o w| O - MPa FRICTION RATIO (%) PORE PRESSURE o
w Q| o |» MUDLINE ELEVATION: -3.9m (MSL) i 5 10 15 20 25 30 35 40 45 23456789 [0 1 2 3 °
-4 EF WOH | Fat CLAY (CH), very soft to firm, olive
WOH | gray
- 1 WOH See Plate 98-42.6
/ WOH for detailed stratigraphy E'_
Ps 4 WOH | -intermixed clay and sand, 4.0m to 4.6m E__ iy
WOH | -silty sand with clay pockets, 4.6m to 5.5m I i §
= ey WOH = 3
/ WOH -
-medium dense olive gray silty fine sand, <
'_12 8 i, Wg: with clay pockets, par?ings, and seams, —
8.5m to 10.1m b
i WOH | _clay layer with many sand pockets, =
partings, and seams, 9.3m to 9.6m  (10.8m)| s =
> 12 7’ MT130/40cm| Fat CLAY (CH), very stiff, olive gray to " i i
16 } dark gray (13.3m) SRR —— 5
B Fine SAND (SP), very dense, dark gray )
30/30 -with clay layers, pockets and seams i
cm
P20 (17.1m) i 1 < i
B 30/20cm) Fat CLAY (CH), hard to very stiff, dark bl o
greenish gray .
-with silt pockets at 17.1m v 7 = q
| N (20.6m % —
PUSH | Fat CLAY (CH), very stiff, gray §
5 R SAVE | _olive gray organic clay to 21.3m el ey
-greenish gray lean clay, 21.3m to 23.2m = i3
Pog 247 -with a silt layer at 24.1m v iz <=
PUSH -with silty fine sand pockets and seams, =
| i and a few shell fragments, at 25.3m
(26.8m)
> 28-y Fat CLAY (CH), hard to very stiff, olive gray
~32 PUSH | _plocky, slickensided, and with light brown
mottling, at 28.0m i — Aand
B b -silt layer with clay seams, 30.2m to 30.5m | VI B i =)
£y %'—' ii
'—36 324 pusH | -with many silt pockets below 32.0m i
SAVE | -dark greenish gray below 32.6m (33.5m)
B 7 %’NE Lean CLAY (CL), hard to very stiff, dark
greenish gray \Y/I] S —— -
> 364 -with silt pockets and seams & F=
40 s (36.9m), 5 = |3
) Fat CLAY (CH), hard to very stiff, dark e e _:;qu_,_ =
B greenish gray
30/30cm| -silt to 37.6m Vil
| & -with gas blisters, slickensides, and a few =
44 organic pockets, at 39.0m (41.5m) §° é ;
5 Fat CLAY (CH), hard to very stiff, & = Z
greenish gray ) . P -
PUSH -mottled with dark greenish gray, with gas IX
’-48 blisters and slickensides, at 43.9m L RS
-lean clay below 44.2m (46.2m) s.}?' ™
Silty fine SAND (SM), dense, dark gray — T
-clay layer, 46.5m to 46.8m =
§_52 -fine to coarse sand, with silt and gravel, X
30/30cmf pelow 48.6m (49.5m)
B Fat CLAY (CH), hard, dark greenish gray EYi = &
-with slickensides to 68.0m F;» | E -
-with sand pockets and partings to 53.9m P = n
'—56 e 3 <
-with greenish gray bands at 53.6m
5 PUSH
| E3
| 564 :;
XI i £ 3
- R -with silt pockets and partings, and a few
PUSH | sand pockets, at 58.5m
'_64 60 = ;-— s
-with greenish gray mottling and a few ;
PUSH
’-68 64 calcareous nodules, at 63.4m (64.6m) : :
Fat CLAY (CH), hard, dark greenish gray B — L L 11.2 == =
= B -sand layer, 64.9m to 65.7m =
-with silt pockets and partings below
i PUSH | 67.4m
’-72 68 SAVE
SAVE
| SAVE
i Xl — RRAREERY
-silt layer, 71.0m to 71.3m <§ s
’-76 724 '
B R -with a few organic pockets and partings ]
PUSH | at 74.4m
76 (75.9m)
’-80 ,.--"'Ir Lean CLAY (CL), hard, dark greenish gray . B
| Xl 4 1
i (78.9m) )
80 PUSH | Lean CLAY (CL), hard, greenish gray
’.34 7] -with many organic pockets and partings, <t --~-s>
at 79.2m g 2
i 1 -with silt layers and seams below 82.3m Il
Y XV kil 1=
Psg 847 PUSH
-silt | 85.3m to 86.1 R L e e
i | silt layer, m to m . iR = =
0/20cm (86.9m)
Fine to Medium SAND with silt (SP-SM), T = = =1
30115 dense, gray
cm| XV . [ 1.0
-gravel with sand, silt and clay pockets, Iy
30/15cm| pelow 90.8m (91.7m)
Fat CLAY (CH), hard, olive gray
ER\S/E -slickensided and blocky
XVI =
; %
(95.9m) = =]
Fine SAND with medium sand (SP), very
30/15cm| dense, light brown to olive gray
30/15¢cm -gravel with sand and silt, to 96.8m Xvil
' cmedium sandat99.1m _______________.
30M5eml THTAL DEPTH: 99 2m

BACKFILLED WITH: Cement Grout

LOG OF BORING AND TEST RESULTS
BORING 98-42
Report Date: 05/03/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 10/31/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-42 (Skyway - Frame 3) COMPLETION DATE: 11/4/98 DRILLING METHOD: Rotary Sample Boring (Wet)
g Coordinates: E1838088 N648125 fts 2,500 5,000 50 100 150 200 250
. hm-ft
= CA State Plane Zone 3, NAD83, Meters g SHEAR WAVE VELOCITY ohm RESISTIVITY
S gl W | = | [ms 0,500 1,000 1,500 2,000 ohm-m 5 40 60
= - w =) . T . 4 . . . . —r—T—T—T
< T E 3| BLOW E fis 2,500 5,000 2 4 6 8 1012 14
u &l 5 5 COUNT MATERIAL DESCRIPTION E we COMPRESSION WAVE VELOCITY ——————————- — NATURAL GAMMA (APl UNITS) — CALIPER
- Q| o |» MUDLINE ELEVATION: -3.9m (MSL) b s 500 1,000 1,500 2,000 40 80 120 5 10 15 20 25 30 35
-4 EF WOH | Fat CLAY (CH), very soft to firm, olive gray
WOH
i 1 WOH See Plate 98-42.6
WOH for detailed stratigraphy
4_
"8 o Wgﬂ -silty sand with clay pockets, 4.6m to 5.5m
| ,f WOH |
/ WOH
)12 8- WOH [ _medium dense olive gray silty fine sand, with clay -
h WOH pockets, partings, and seams, 8.5m to 10.1m L
i WOH | -clay layer with many sand pockets, partings, and 5>
| seams, 9.3m to 9.6m (10.8m) ) N
> 12_f [M1}30/40cm| Fat CLAY (CH), very stiff, olive gray to dark gray il B
-16 } (13.3m) <
B Fine SAND (SP), very dense, dark gray e e -
30/30cm| [ T
P-20 (17.1m) ( R
B 30/20cm) Fat CLAY (CH), hard to very stiff, dark greenish gray \/ )
v s
Pos (20.6m) —
PUSH | Fat CLAY (CH), very stiff, gray ~
5 R SAVE | _olive gray organic clay to 21.3m -
-greenish gray lean clay, 21.3m to 23.2m 7 ~
Pog 247 -with a silt layer at 24.1m v =
-with silty fine sand pockets and seams, and a few \ 4
| | PUSH | ghell fragments, at 25.3m !
(26.8m) S
y Fat CLAY (CH), hard to very stiff, olive gray \
P 289 PUSH | -blocky, slickensided, and with light brown mottling, ]
at 28.0m X r/
B b -silt layer with clay seams, 30.2m to 30.5m Vi ) N
>
'36 32 PUSH -with many silt pockets below 32.0m \/
h SAVE | -dark greenish gray below 32.6m (33.5m) ) \)
B h §ﬁ¥E Lean CLAY (CL), hard to very stiff, dark greenish gray ! ‘\
-with silt pockets and seams Vil < N
Py 367 A (36.9m) | >
Fat CLAY (CH), hard to very stiff, dark greenish gray ) (
B ] -silt to 37.6m ¢
30/30cm| -with gas blisters, slickensides, and a few organic Vil )
»_44 pockets, at 39.0m I
(41.5m) ( >
- Fat CLAY (CH), hard to very stiff, greenish gray N —
L -
-mottled with dark greenish gray, with gas blisters IX N
Pus PUSH | and slickensides, at 43.9m =
-lean clay below 44.2m & >
5 (46.2m) ~.
Silty fine SAND (SM), dense, dark gray ™
> -with clay pockets X v
52 -clay layer, 46.5m to 46.8m
30/30cm| (49.5m) -
= Fat CLAY (CH), hard, dark greenish gray
-with slickensides to 68.0m j
-with sand pockets and partings to 53.9m {
P-56 g )
B PUSH | -with greenish gray bands at 53.6m
/ |
| 56 ;
XI ? Y
- R -with silt pockets and partings, and a few sand f
PUSH | pockets, at 58.5m 2 Y
|
’-64 60+ /
(
f | |
B 1
-with greenish gray mottling and a few calcareous ( ‘\
PUSH )
’-68 64- nodules, at 63.4m (64.6m)
Fat CLAY (CH), hard, dark greenish gray /
- B -sand layer, 64.9m to 65.7m !
PUSH -with silt pockets and partings below 67.4m ) ‘
P72 687 SAVE 5 }
SAVE |
| SAVE \
B Xl )
-silt layer, 71.0m to 71.3m /r
P76 727 5 (
]
I
B ) PUSH | -with a few organic pockets and partings at 74.4m \
76 (75.9m) ~
’-80 ,..-"'r Lean CLAY (CL), hard, dark greenish gray /
| X f
i (78.9m) / /
80 PUSH | Lean CLAY (CL), hard, greenish gray L L
’_34 -with many organic pockets and partings, at 79.2m N
B ) -with silt layers and seams below 82.3m
XIvV
Pgs 841 PUSH (
-silt layer, 85.3m to 86.1m }
B 1 1
0/20cm (86.9m) P y
Fine to Medium SAND with silt (SP-SM), dense, gray | "
-with a clay layer at 87.8m 1 \
30/15¢cm| -with a few shells and shell fragments, at 88.7m XV ( \_
-with a clay layer at 89.9m =
30/15cm| -gravel with sand, silt and clay pockets, below 90.8m (91.7m),
PUSH Fat CLAY (CH), hard, olive gray
SAVE | -slickensided and blocky
XVI
(95.9m)
30/15cm| Fine SAND. with medium sand (SP), very dense, light
brown to olive gray XVII
30/15cm| -gravel with sand and silt, to 96.8m
B0 Sem] O TAL DEPTH. 99.om T TTTTTTTT B O O I 0 B B N A MR RN

BACKFILLED WITH: Cement Grout

Report Date: 05/05/99

LOG OF BORING AND TEST RESULTS

BORING 98-42

SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 10/31/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-42 (Skyway - Frame 3) COMPLETION DATE: 11/4/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1838088 N648125 MinJit 5 10 15 20 25 30 1 2 3 4 5 6 7 8 9 10
CA State Plane Zone 3, NAD83, Meters "y CORING RATE Elr':g;fr; FRACTURE DENSITY
in./m 2.0 4.0 6.0 8.0 5 1.0 1.5 2.0 2.5 3.0
g . Psi 5,000 10,000 15,000 20,000 4
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
S gl W | = 20 40 60 80 MPa 20 40 60 80 100 120 140 [
= - w =) =t et T s * T + > .' = = = =t =
§ ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 1.0 2.0 3.0 4.0 5.0 6.0 7.0 =
H & o E COUNT] MATERIAL DESCRIPTION = kNlm3 SUBMERGED UNIT WEIGHT E:: SOIL UNDRAINED SHEAR STRENGTH E
w Q| o |» MUDLINE ELEVATION: -3.9m (MSL) i 5 7 9 11 50 100 150 200 250 300 _ 350| | ©
WOH | Fat CLAY (CH), very soft to firm, olive gray R S
-with silt pockets to 3.4m = ¥
-with many shells and shell fragments, to 5.5m
WOH I S ok
0-0O ( J
<>
WOH jj----@------—i- [}
-with sand pockets, 2.7m to 4.0m . .
WOH e
WOH | -intermixed clay and sand, 4.0m to 4.6m e i B -+ o H
[ ]
woH | -silty sand with clay pockets, 4.6m to 5.5m » 0o
-with silt pockets, 5.5m to 7.9m 1
WOH | -with a sand layer and a few sand seams, at 5.8m EIPAN = R 4@ ———
; T ;
WOH Ao ~+®
WOH | -with a sand seam at 7.6m n % - %r
-with many sand pockets and seams, at 8.2m Py O o) <
WOH | _medium dense olive gray silty fine sand, with clay pockets, y
partings, and seams, 8.5m to 10.1m
-clay layer with many sand pockets, partings, and seams, 9.3m
i {2 B WOH | 15 9'6m . o e
Pia r =
X ﬁ (10.6m) —
P 11 f Fat CLAY (CH), very stiff, olive gray to dark gray —
| ]:[30/40 -with many sand pockets, partings and seams
i CMi _with a sand layer at 11.3m +i--@-- oo v
| 3 124 Il
P16 ] / \%}
| 7 (133m) ==
B Fine SAND (SP), very dense, dark gray
-with clay layers, pockets and seams
P18
| 1) 30/30cm n | o = o
P-20
(17.1m)
P21 30/20cm| Fat CLAY (CH), hard to very stiff, dark greenish gray L JEEEEEEE ki o ® A
B -with silt pockets at 17.1m
—
< —
P22 e
> v 2
P-23 § 5
P
B 24 (20.6m) \k\'\
Fat CLAY (CH), very stiff, gray
Pos 21 PUSH | -olive gray organic clay to 21.3m [N} R ERREEEEEEE EEEE @--+---188--mH A AV
B SAVE -greenish gray lean clay, 21.3m to 23.2m *®
L] zzzzztezke---=ki O +
b 2 = . —= *
;">
’ s =
Py 2 ==
P27 S5
24 thas v |8 e
Pos -with a silt layer at 24.1m =——
D_29 25 -with silty fine sand pockets and seams, and a few shell =
| PUSH | fragments, at 25.3m Hemns @---—+ @ A -
| 3 30 26
- (26.8m)
b_31 27 Fat CLAY (CH), hard to very stiff, olive gray 4>"
)_32 28 PUSH | -blocky, slickensided, and with light brown mottling, at 28.0m B S o---+
Pas 2
> 30 . .
-34 -silt layer with clay seams, 30.2m to 30.5m Vi
| 2 35 314
’36 32 -with many silt pockets below 32.0m
) | PUSH ) mmmns @-+---=0
B -dark greenish gray below 32.6m ! e
- SAVE
a7 35m) 0400
i SAVE Lean CLAY (CL), hard to very stiff, dark greenish gray ) o)
P 347 SAVE | -with silt pockets and seams
i i —!—'1’:-':.4-.""" [O)e)
354
| ) % Vil
| 3 40 36-%
i i _,.-"" (36.9m)
'_41 37 Fat CLAY (CH), hard to very stiff, dark greenish gray
| i -silt to 37.6m
| 3 42 3819 /
B g / VIl
-with gas blisters, slickensides, and a few organic pockets, at
'_43 39 %]:[30/300"' 39.0m HO--@----c----- -t A
7

Report Date: 04/30/99
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PROJECT NO: 98-42-0054 START DATE: 10/31/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-42 (Skyway - Frame 3) COMPLETION DATE: 11/4/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1838088 N648125 MinJit 5 10 15 20 25 30 1 2 3 4 5 6 7 8 9 10
CA State Plane Zone 3, NAD83, Meters . CORING RATE Elr':g;fr; FRACTURE DENSITY
Min/m 59 40 60 80 5 10 15 20 25 30
g . Psi 5,000 10,000 15,000 20,000 4
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
S gl W | = 20 40 60 80 MPa 20 40 60 80 100 120 140 [
= - w =) =t et T s * T + > .' = = = =t =
§ ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 1.0 2.0 3.0 4.0 5.0 6.0 7.0 =
H & o 5 COUNT] MATERIAL DESCRIPTION = kNlm3 SUBMERGED UNIT WEIGHT r:: SOIL UNDRAINED SHEAR STRENGTH E
w Q| o |& MUDLINE ELEVATION: -3.9m (MSL) i 5 7 9 11 50 100 150 200 250 300 _350| | ©
'—44 Fat CLAY (CH), hard to very stiff, dark greenish gray f:\
> 41 VIl . {3
-45 ’ (41.5m) {: %
B Fat CLAY (CH), hard to very stiff, greenish gray
Pus 2 =
i o .
| 3 47 43
B -mottled with dark greenish gray, with gas blisters and IX
b % PUSH | slickensides, at 43.9m + =0 -+ 262 52 o
7/ -lean clay below 44.2m
b 457 g e
Py 467 /'"j (46.2m) = i
| j U Silty fine SAND (SM), dense, dark gray
-with clay pockets N
)_51 -clay layer, 46.5m to 46.8m
7 X
P-52
- 30/30cm| -fine to coarse sand, with silt and gravel, below 48.6m | | [ [ ] ® O o
>
7-53 o (49.5m)
?’ Fat CLAY (CH), hard, dark greenish gray - —
| TR -with slickensides to 68.0m g’ g/
B ,/ -with sand pockets and partings to 53.9m LS
<
514
P55 g <i =
| T 52'? = -
- 1 = -
| 53 %
i PUSH | -with greenish gray bands at 53.6m deeenn 0 R SRR -+ A L2 AQ"’
» 544
-58
>
Pso ° SRS
-60 5} i?
Po1 277 Xi ER;
| 3 62 584
- b PUSH | -with silt pockets and partings, and a few sand pockets, at 58.5m B g7 C W - Ry - i S - *
> 63 594
Doy 607 iz
Pos 617 e
Pes 7] ESRE
’-67 634 -with greenish gray mottling and a few calcareous nodules, at
5 R PUSH | 63.4m HOE s @ Foaseaaes = X v ‘-f
| 3 68 644
B E (64.6m)
Fat CLAY (CH), hard, dark greenish gray 7
’-69 -sand layer, 64.9m to 65.7m
P-70
»
7'71 -with silt pockets and partings below 67.4m
b PUSH +eeeee- O--@----i--+ o oA
-72
SAVE ) )
- R e
> SAVE
-73 ® O
- SAVE
Bnbhbbl €O------4 -+
P-74 Xi
i R
)_75 -silt layer, 71.0m to 71.3m —
<= <
P76 Tz
P77 = =
»
-78 . . .
B PUSH | -with a few organic pockets and partings at 74.4m + P a + © A
P-79
i (75.9m)
'_30 Lean CLAY (CL), hard, dark greenish gray
»
-81
B Xl
'_32 =<
i 797 (78.9m)
S - -
-83 Lean CLAY (CL), hard, greenish gray
PUSH -with many organic pockets and partings, at 79.2m XIvV LI 2% EELLEEEEL SO -+ A A

Report Date: 04/30/99
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PROJECT NO:
BORING:

98-42-0054
98-42 (Skyway - Frame 3)

START DATE:

COMPLETION DATE:

10/31/98
11/4/98

DRILLER:

Fugro-McClelland Marine Geosciences

DRILLING METHOD: Rotary Sample Boring (Wet)

BLOW
COUNT]

ELEVATION, m.
DEPTH, m.
SAMPLER

Coordinates: E1838088 N648125
CA State Plane Zone 3, NAD83, Meters

MATERIAL DESCRIPTION
MUDLINE ELEVATION: -3.9m (MSL)

STRATUM NO.

MinJt 5 10 15 20 25

CORING RATE
40 60

30

Min./m 20

80

1 2 3 4 5 6 7 8 9 10
FRACTURE DENSITY
10 15 20 25 30

ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS
20 40 60 80

5,000 10,000 15,000 20,000

ROCK UNCONFINED COMPRESSIVE STRENGTH
MPa 59 40 60 80 100 120

PSI
140

KCF 0.03 0.04 0.05 0.06 0.07 0.08
3 SUBMERGED UNIT WEIGHT
KN/
5 7 9 11

20 30 40 50 60 7.0
SOIL UNDRAINED SHEAR STRENGTH
100 150 200 250 300

1.0
KSF
kPa

50 350

814

T
v
&
®
® ®
o S
1 | 1

PUSH

N

[30/20c

Lean CLAY (CL), hard, greenish gray

-with silt layers and seams below 82.3m

-silt layer, 85.3m to 86.1m

(86.9m)

XIv

B ——

—F
k-

mnnek

O n

D

430/15¢cm

F430/15cm|

<Q

1

o
0.
-

Fine to Medium SAND with silt (SP-SM), dense, gray

-with a clay layer at 87.8m

-with a few shells and shell fragments, at 88.7m

-with a clay layer at 89.9m

-gravel with sand, silt and clay pockets, below 90.8m

(91.7m)

XV

PUSH
SAVE

Fat CLAY (CH), hard, olive gray
-slickensided and blocky

(95.9m)

XVI

R T T eE--+

TSP -

30/15¢cm)|

F430/15cm|

30/15¢cm)|

Fine SAND with medium sand (SP), very dense, light brown to
olive gray
-gravel with sand and silt, to 96.8m

-medium sand at 99.1m

[TOTAL DEPTH: 99.2m BACKFILLED WITH: Cement Grout

Xvii

¥ PERRS F IR B = O mmmees

| CPT INTERVAL

Report Date: 04/30/99
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PROJECT NO: 98-42-0054 START DATE: 10/31/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-42 (Skyway - Frame 3) COMPLETION DATE: 11/4/98 DRILLING METHOD: Rotary Sample Boring (Wet)
: Coordinates: E1838088 N648125 1 [ 1 2 3 4 5 6 7 8 9 10
E, CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION g
5 gl W | = | [MPa o1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 @
= - w =) + . = = =t =t =t =t =t T — T | &
< z F z| BLOW E | |1sg 50 100 150 200 250 300 350 400 450 500 TSFO 10 20 30 44 | Z
& &l 2 |5[coun MATERIAL DESCRIPTION g TIP RESISTANGE EXCESS =
o w| O - MPa FRICTION RATIO (%) PORE PRESSURE o
w Q| o |» MUDLINE ELEVATION: -3.9m (MSL) i 5 10 15 20 25 30 35 40 45 23456789 [0 1 2 3 °
WOH | Fat CLAY (CH), very soft to firm, olive
gray
-with silt pockets to 3.4m
WOH | -with many shells and shell fragments, to
5.5m
WOH
-with sand pockets, 2.7m to 4.0m i;-v-
WOH
= |
WOH | -intermixed clay and sand, 4.0m to 4.6m 1 %
woH | -silty sand with clay pockets, 4.6m to 5.5m [~
-with silt pockets, 5.5m to 7.9m [ [ o 3
WOH | -with a sand layer and a few sand seams, 5 =" |
at 5.8m =
WOH -
E.
WOH | -with a sand seam at 7.6m ——— T
-with many sand pockets and seams, at =
WOH 8.2m —_—
-medium dense olive gray silty fine sand, = 3
) with clay pockets, partings, and seams, E
h WOH | 8.5mto 10.1m —
B o -clay layer with many sand pockets, =
> partings, and seams, 9.3m to 9.6m ~——
14 —
i . (10.8m) B
P 11 f Fat CLAY (CH), very stiff, olive gray to = = £
s ¥ Jsoraocm| dark gray
-with many sand pockets, partings and
> 124 seams Il =
7'16 h -with a sand layer at 11.3m i P ]
/ SRR —
| T 2 (13.3m) = s &
B Fine SAND (SP), very dense, dark gray R i
-with clay layers, pockets and seams
P18
P19 30/30cm| m
| 0 1= N
b (17.1m)
-21 30/20cm[ Fat CLAY (CH), hard to very stiff, dark
B greenish gray 5 o
| S -with silt pockets at 17.1m et <‘>
7.22 [ e =
v s >
P23 ! <
| 'e >
7'24 (20.6m) : 3
Fat CLAY (CH), very stiff, gray
Pos 21 PUSH [ -olive gray organic clay to 21.3m
B -greenish gray lean clay, 21.3m to 23.2m
SAVE
P 22 9 ~_ i
B i ]
| 3 27 23 e
B , \") z)
Pos 4 -with a silt layer at 24.1m > = =
4 3
D_29 25 -with silty fine sand pockets and seams,
i PUSH | and a few shell fragments, at 25.3m
Pa %
- (26.8m)
| 2T 27 Fat CLAY (CH), hard to very stiff, olive
B gray
28 -blocky, slickensided, and with light brown
P PUSH | mottling, at 28.0m
’_33 29 ik T =
’_34 30 -silt layer with clay seams, 30.2m to 30.5m | VI % - |
i - ot T By
: =
> 314 .
SR s g ;
» 32 -with many silt pockets below 32.0m '
36 ] PUSH
B -dark greenish gray below 32.6m
> 334 SAVE
837 (33.5m)
B SAVE -
Lean CLAY (CL), hard to very stiff, dark
P 347 SAVE | greenish gray
| i -with silt pockets and seams
354
P39 % vil >0 Xl |
i i / 3 = 3
£
b, 36 / s
i i _,.-"" (36.9m) e = H
| 371 Fat CLAY (CH), hard to very stiff, dark E*' 5 =
B E greenish gray bl i
38 -silt to 37.6m P — 2
'—42 /
B g / VIl
-with gas blisters, slickensides, and a few
'_43 39'%]:[ 30/30cm) organic pockets, at 39.0m
7
Report Date: 04/30/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 10/31/98 DRILLER: Fugro-McClelland Marine Geosciences

BORING: 98-42 (Skyway - Frame 3) COMPLETION DATE: 11/4/98 DRILLING METHOD: Rotary Sample Boring (Wet)
g Coordinates: E1838088 N648125 1 [ 1 2 3 4 5 6 7 8 9 10 2
= CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION g
o) gl & | s | |MP2 o1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 @
> - =} T T T T T T T T T T —T——— | &
< z F & | BLOW E | |1sg 50 100 150 200 250 300 350 400 450 500 TSFO 10 20 30 44 | Z
& E| 2 |S|counT MATERIAL DESCRIPTION g EXCESS =
u ul S E = MPa TIP RESISTANCE FRICTION RATIO (%) PORE PRESSURE a
w Q| o |& MUDLINE ELEVATION: -3.9m (MSL) i 5 10 15 20 25 30 35 40 45 23456789 [0 1 2 3 °
Pz Fat CLAY (CH), hard to very stiff, dark 7z e )
- greenish gray =] d
L s viil i 3 s
> 45 (41.5m) <N =
B Fat CLAY (CH), hard to very stiff, = T2 B
> 42 greenish gray 7 E:
46 i 3
i i <
| 3 47 43
B -mottled with dark greenish gray, with gas IX
Pas 44 PUSH | bplisters and slickensides, at 43.9m
- 7/ -lean clay below 44.2m
45+ b e
P49 % > L < 2
R i i
P, 467 7 (46.2m) i = ik
| j U Silty fine SAND (SM), dense, dark gray 1 E— = r
-with clay pockets s i o o s I
| 2 -clay layer, 46.5m to 46.8m : I —
> X
-52 -fine to coarse sand, with silt and gravel,
B 30/30cm| below 48.6m
>
7-53 i (49.5m)
?’ Fat CLAY (CH), hard, dark greenish gray 3 r
| TR -with slickensides to 68.0m T >
i ,/ -with sand pockets and partings to 53.9m R Y
R
P 51 / =
5 ] / S :
B {} 5
P-56 52'% = ]
P57 53'?
B ) PUSH | -with greenish gray bands at 53.6m
| 3 58 544
i N = It
’_59 55+ g <:
7 56 7 I =
Pso <
B R >
574 .
’-61 | Xl <>
584
"62 ) -with silt pockets and partings, and a few
- PUSH | sand pockets, at 58.5m
’-63 59+
Doy 607 1 1
| ; a
f-65 ] 2 I
62 g
’-67 634 -with greenish gray mottling and a few
B E PUSH | calcareous nodules, at 63.4m
’-68 64+
B E (64.6m) . |
Fat CLAY (CH), hard, dark greenish gray S b
P-so -sand layer, 64.9m to 65.7m ) - = | {‘-7_ I
I— —
o 1
P-70
’_71 -with silt pockets and partings below
B 67.4m
PUSH
>
72 SAVE
SAVE
P73
- SAVE
P74 Xil i
§ bea = it
)_75 -silt layer, 71.0m to 71.3m 555 < =
>
-76
=
’-77 = ki
’-78 -with a few organic pockets and partings
5 PUSH | at 74.4m
P-79 Bl
i (75.9m) L i4
'_30 Lean CLAY (CL), hard, dark greenish gray % ]!;‘
>
-81 F
B Xl E:
'_32 3
i 1 (78.9m)
'—83 97 pusH | Lean CLAY (CL), hard, greenish gray
E -with many organic pockets and partings, XIvV
at 79.2m
Report Date: 04/30/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 10/31/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-42 (Skyway - Frame 3) COMPLETION DATE: 11/4/98 DRILLING METHOD: Rotary Sample Boring (Wet)
g Coordinates: E1838088 N648125 . TSF 1 2 3 4 5 6 7 3 9 10 4
= CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION g
S gl W | = | [MPa o1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 @
= - w =) + . = = =t =t =t —T——— | &
< z F & | BLOW E | |1sg 50 100 150 200 250 300 350 400 450 500 TSFO 10 20 30 44 | Z
& &l 2 |5[counT MATERIAL DESCRIPTION g TIP RESISTANGE EXCESS =
o w| O - MPa FRICTION RATIO (%) PORE PRESSURE o
w Q| » |# MUDLINE ELEVATION: -3.9m (MSL) i 5 10 15 20 25 30 35 40 45 23456789 [0 1 2 3 °
’.84 ? Lean CLAY (CL), hard, greenish gray 5 . Ry
L | . )
. i
Pss 81 % %
| o % ¢ 3
P-e6 7/ -with silt layers and seams below 82.3m ; % =
[ % £ } =
Pg7 837 d E i
i 1 / XV
P-ss 84'/% PUSH
» 89 85+ P ==
h i -silt layer, 85.3m to 86.1m < =
| =
P90 86 =
i .-"'" TT130/20c (86.9m)
| 4 871 Fine to Medium SAND with silt (SP-SM), ) i
dense, gray - R PR SEAEE
-with a clay layer at 87.8m ——d | =
-with a few shells and shell fragments, at
30/15cm| 88.7m
XV L L
-with a clay layer at 89.9m < . T ” . ——— ?
-gravel with sand, silt and clay pockets,
30/15cm| below 90.8m
(91.7m)
Fat CLAY (CH), hard, olive gray
-slickensided and blocky
PUSH
SAVE
XVI ~NL 5 W
S 2
; :
s : 1\{ g
(95.9m) o 4
Fine SAND with medium sand (SP), very
dense, light brown to olive gray
30/15¢cm| -gravel with sand and silt, to 96.8m
Xvii
30/15¢cm)|
-medium sand at 99.1m
P03 PPt 0/150mb s e m e m e e e e e mmmmmmm e e e paan R A A 0 O O O O ) O O O O O 0 Y REREREARNRRRRNRRRRNE
(103 ] S0 emE ST AL DEPTH 98 2m
’104 100+ BACKFILLED WITH: Cement Grout
| 1014
| T 102
P07 1034
| 3 108 104
| 3 109 105
P-110106
111107
P112108
P113109
P14 110
g5 111
11612
P17 113
Piqg 114
P19 110
| P 116
Py 117
P 118
| 2 123 119

Report Date: 04/30/99
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PROJECT NO: 98-42-0054 START DATE: 10/31/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-42 (Skyway - Frame 3) COMPLETION DATE: 11/4/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1838088 N648125 Mindit 5 10 15 20 25 30 1 3 4 5 6 7 8 9
CA State Plane Zone 3, NAD83, Meters . CORING RATE Elr':g;fr; FRACTURE DENSITY
Min/m 9 40 60 80 10 15 20 25
g . Psi 4,000 8,000 12,000 16,000 4
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
S E|¢le = 20 40 60 8 MPa 20 40 &0 8 1% &
> - =) 7 7 7 7 T 7 7 7 7 7 7 7 =
§ ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 0.2 0.4 0.6 0.8 1.0 1.2 =
H & o E COUNT] MATERIAL DESCRIPTION = kNIm3 SUBMERGED UNIT WEIGHT Elf: SOIL UNDRAINED SHEAR STRENGTH E
w ol » |» MUDLINE ELEVATION: -3.9m (MSL) L 5 7 9 11 10 20 30 40 50 °
’-4 y woH | Fat CLAY (CH), very soft to firm, olive gray [ & @
B E -with silt pockets to 3.4m ml @7
/ -with many shells and shell fragments, to 5.5m
1
Ps / o T — o> O
i | % B-0ie
P 2‘% WOH o e
i / -with sand pockets, 2.7m to 4.0m
| S WOH Fre—— et
] / oo
> 4-/ WOH | -intermixed clay and sand, 4.0m to 4.6m S PR -+
"8 [ ] ® O
B ] 3 WOH -silty sand with clay pockets, 4.6m to 5.5m » o
P9
| f -with silt pockets, 5.5m to 7.9m I
b 6-/ WOH | -with a sand layer and a few sand seams, at 5.8m TIPS = R P
10 O
- % WOH A e
| B 7-%
| % WOH | -with a sand seam at 7.6m %
G- ST SRR |
-12 -with many sand pockets and seams, at 8.2m ° O 5
| 18 B WOH | _medium dense olive gray silty fine sand, with clay pockets,
partings, and seams, 8.5m to 10.1m
'_13 -clay layer with many sand pockets, partings, and seams, 9.3m
B WOH | to 9.6m nnin e O
P14 ?
I 77 (10.8m)
;1 11-; Fat CLAY (CH), very stiff, olive gray to dark gray
15 /]:[ -with many sand pockets, partings and seams
- b 30/40cm| -with a sand layer at 11.3m
/ y +--i--@ -+ (o]m]
P16 12'% i
17 13'4 (13.3m)

Report Date: 04/30/99
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Vane Size used: Dolphin Medium

(30 Degrees Corresponds to 8.3% Shear Strain)
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REMOTE VANE (HALIBUT) TEST RESULTS
Test Depth: 0.6m
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Vane Size used: Dolphin Medium

(30 Degrees Corresponds to 8.3% Shear Strain)

AN
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Vane Rotation [deg]

REMOTE VANE (HALIBUT) TEST RESULTS
Test Depth: 1.2m
Boring 98-42
SFOBB East Span Seismic Safety Project
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Vane Size used: Dolphin Medium

(30 Degrees Corresponds to 8.3% Shear Strain)
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Vane Rotation [deg]

REMOTE VANE (HALIBUT) TEST RESULTS
Test Depth: 1.8m
Boring 98-42
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Vane Size used: Dolphin Medium

{30 Degrees Corresponds to 8.3% Shear Strain}
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REMOTE VANE (HALIBUT) TEST RESULTS
Test Depth: 2.4m
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Vane Size used: Dolphin Medium

(30 Degrees Corresponds to 8.3% Shear Strain)
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Vane Size used: Dolphin Smalil

(30 Degrees Corresponds to 8.3% Shear Strain)
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Strain at 50% Failure Stress
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Effective Angle of Friction
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Additional Tests

K

Additional Tests

Strength Tests

Identification Tests

Suw

Identification Tests

MC

Ko Consolidated
Triaxial Test

Consolidation Test
Resonant Column
Cyclic Simple Shear
SUMMARY OF LABORATORY TEST RESULTS

Hydrometer

H
C
RC
(&S]

Strain at 50% Failure Stress
Effective Angle of Friction

= Effective Cohesion

UU = Unconsolidated Undrained

e50
c
phi

Boring 98-42
SFOBB East Span Seismic Safety Project

Submerged Unit
Weight

Fines = % Passing No. 200
Sieve

= Moisture Content
LI = Liquidity Index

LL = Liquid Limit
PL = Plastic Limit
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Additional Tests Additional Tests

Strength Tests

Identification Tests

Suw

Identification Tests

MC

Ko Consolidated
Triaxial Test

K =

Consolidation Test
Resonant Column
Cyclic Simple Shear
SUMMARY OF LABORATORY TEST RESULTS

Hydrometer

H
C
RC
(&S]

Strain at 50% Failure Stress
Effective Angle of Friction

= Effective Cohesion

UU = Unconsolidated Undrained

e50
c
phi

Boring 98-42
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Submerged Unit
Weight

Fines = % Passing No. 200
Sieve

= Moisture Content
LI = Liquidity Index

LL = Liquid Limit
PL = Plastic Limit

PLATE 98-42.10c




SFOBB Task Order No. 5
Project No. 98-42-0054

Earth _m-n-an.
Mechanics

A

(%) LNILNOOD
OINVOHO
S1S3l
IvNOlLIaavy o o
-— =l
%% = O
m £8ag
L VR [ I A Y I N R R A Y R
Twn BE . ©
3§ oq
n k= Lo <
TB AT YT T T T TCTUTUTN T YT Tt rro rUoroTo
CT 5= 9
L o *3
Y b ]
= T
a %C%
[
- —_
i =B
Fos 58
LAM ....................................................................................
2= 5
MS_DIn ©g
3 [T) — "
| g8 o - S
< =P [ N R R R A I I R B
me gg by o
o< g o N
r &=t e -
= ig o 2 2
2¢ N S &
=< - - -
(ed) o
INVA 3LONTH <
%) =5
T
(9] oyt AR AR PRSI (NN NI U R NN RPN S PR U NP S R
WE o
o ®
<5 £¢
= g=
ZzZ ettt sttt
S% i < 5 >zl gl 3 E
MV 2% > ~ o - © © =
5= - = - N -~ - N
©—
=20
£ w £8%
= JEUEt A AR DRI (SN NI SRR R NN RPN S PR U NP S R
Z > S50a ) ) © 0 = © 0
w = S X < - < e} o] 0 [=]
RT s ~ ~ - - - -~ I3
T% s ~ ~ o © ~
2 2g P 2 -5 I <
o= b = e b b
w e
e 5
2E ~ © o N
_|__|L 32 o © © ~
<
N wn © © © o [sg]
o) 5 < g 81 3 81 8 ] N
— o o o o o o o o
| ROy DD NP PIPRPRSp IPNPRSIRID NDRSIRIpRY RN EPNRIRIDID IR REpIDIp NI IR TP U S R
% iy < - o - - © to) ©
h—4 oS N N N N N -~ [sel N
L
E a5 I =3 o o ) o o =
=z o © < < 15} < ™ [ =]
L
T R e R e B B B B B B R N h sECEEY EEREE REES
- oF - < < © © 0 1o © -
=< [se} o o [3e] N @ N < <
[0}
s - o
] S - N ® < ) © © [ o - o ® ~
o~ E2 =4 < < < < < < < < < o o 0 s} ©
»
<
e AU SDUNDU PUPDUPD ISR NP DD EPSII PRI PN PRI PP RSP MU PRI EPR
=]
(=2} = N N @ «@ 0 © - N «Q ~ ~ = N @ <
LE ~ © o o o o [} [} [} < < [} [} [} <
o N N N @ @ @ @ [3e] [3e] o o @ @ < <

Additional Tests Additional Tests

Strength Tests

Identification Tests

Suw

Identification Tests

MC

Ko Consolidated
Triaxial Test

K =

Consolidation Test
Resonant Column
Cyclic Simple Shear
SUMMARY OF LABORATORY TEST RESULTS

Hydrometer

H
C
RC
(&S]

Strain at 50% Failure Stress
Effective Angle of Friction

= Effective Cohesion

UU = Unconsolidated Undrained

e50
c
phi

Boring 98-42
SFOBB East Span Seismic Safety Project

Submerged Unit
Weight

Fines = % Passing No. 200
Sieve

= Moisture Content
LI = Liquidity Index

LL = Liquid Limit
PL = Plastic Limit

PLATE 98-42.10d




SFOBB Task Order No. 5
Project No. 98-42-0054

Earth _m-n-an.
Mechanics

A

(%) LNILNOOD
OINVOHO
S1S3l
IvNOlLIaavy &}
5 _ o
© £859
o 3% Sl
Iw 3§ o
n k= Lo <
TS IIII\I/ IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
OF  $z§
L kel
¢ e ]
= T
a %C%
[
- —_
] =3
_H%Aln a8
- wm ....................................................................................
o< 5
MS_DIn ©g
2 ~ @ @ @
| O = o o -~ -~
Uw s el |1 ~ 1 1T T
- §= 8 3
= 4
_nm oy © = < o
(ed)
INVA 3LONTH
.ﬂ.)
w & 3¢
X & i
2l =T I R A I A I I R R E R R N e
EE i
=4 eslo b
—_ P © © ™ «© «©
=< 28| « N S N N
> £ 8§ § § § B
T 558 5
[y Lo¥l § =
9« e © 0 -
Z > <58 < o 8 s
w = on X © ~ - o
ke SNt U IS R A I N N ]
>0 [
52 =
°
g =
w =
= T R e e e B B e B B s EEE bl EEEEE RREEES EEEEE IEEEEE
0 g © ~ ~ ~ @
L 2> o ~ ~ © ~
= °g
N [} o ~ (32} © ()]
o = & D b Pl 5| @
—” o o o o o o
% a3 © I - © © 0
h—4 oS N N [s2} N N N
w oo b e b ]
e ~
= =53 2 g 5 8 2| 8
T R e B e B B e e B N  oEntl EETEE EEEEES BEREN SRR
oF 8 2 8 i 2 2| 9| ¢
[0}
e ) © ~ © =3 o o 0 0 © © I o - ®
2 T 2 wn 's} e} 'e} w0 © © © © © © © ~ ~ ~
<t @
Nt N SN PPN TP NP DU AP MU I RPN PR [P NP SIS I
[+
o = N Q @ Q @ o ~ @ Q ~ @ o © © o
LE < o o 32} [} [} [} e} o7} o7} N~ e} e} e} [}
a < < < e} e} e} 'e] 'e} © © © © © © ©

Additional Tests Additional Tests

Strength Tests

Identification Tests

Suw

Identification Tests

MC

Ko Consolidated
Triaxial Test

K =

Consolidation Test
Resonant Column
Cyclic Simple Shear
SUMMARY OF LABORATORY TEST RESULTS

Hydrometer

H
C
RC
(&S]

Strain at 50% Failure Stress
Effective Angle of Friction

= Effective Cohesion

UU = Unconsolidated Undrained

e50
c
phi

Boring 98-42
SFOBB East Span Seismic Safety Project

Submerged Unit
Weight

Fines = % Passing No. 200
Sieve

= Moisture Content
LI = Liquidity Index

LL = Liquid Limit
PL = Plastic Limit

PLATE 98-42.10e




SFOBB Task Order No. 5
Project No. 98-42-0054

Earth _m-n-an.
Mechanics

A

(%) INILNOO -
OINVOHO =
S1s3l
IvNOILLIaav [§)
—=x I
x £358
L () O Y | N () DY [ N ) AU [ (U Ep—
w o
Iwmw S8og
nE= Lo
TS ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
L x._ 5
MT 35§
= o
— —
' =D
Rox
S T U U T T TN T
=20k g
35 © 2 = ™~
| O = o o < o
< B s et B S B B S B B AEEEEE EEFEE P CEPEES EEPPE PP
b7 S~ o 3]
D S ® q H
UM 5% 3 g
ha JRLNNS IR NSRRI DRSPS ISP NP Pt PPN SN ISP NNPUp PRSP IR NP SRR R
~ ey < < © -
2% S S g 3
o N 3} N N
(ed)
ANVA 31LO0N3Y
S
w? g
x b i
2l =T I R A I A I I R R E R R N e
== g
A|nE g=
zZz R0t Haiaiaiat iateieiels el thaieieiets fuieieiek Suuiuiuiel piuiieialy irieiaieied Saaiuful ik Aniaieieiel deieieiets Rfuieieied Suleieialel sieiaieet
S< 8%
> 2
= 9 %l
Tw  £89
O <« IE N [ [ e I A A H VI N I R Y ) N B
z= 258 = S
w= e & &
37N R i AR A IR A I ARl S IRt Rt RRR At AR R
bul 12
S
?
g8 © b © <
n =
= B IRiehy eRERED REEEE] EEEbh eEEEES EEEEl) IEEEbh CEREl] EEEE et EEEE EEEEE REEEES Rl tehEEh
n 2@ o < ~ ~ © IS) =
L 32 IS © =] =] © I =]
= <
N ()] o "¢} @ w0 N
O ] « « N p - N
—” o o o o o o
< N Y N D T e e
3) 22| K| ® 8| = = S
w b e e o e
E -
m =1 I & 8 & 3 3 R R
T T e P N T e S e e B B T (DT CEEE SERRE
- Sk @ @ < =) %) re] o o o Is¢)
=< < 3 N N N N @ @ @ N
o
mo 0 ~ 0 o o < 0 © ~ @ o N e} < 0
2 %N ~ ~ ~ © © (=] © @ (=] 0 ()] o (o] (o] (]
<
(St [OSOUR NS PRI ISUPIPIPUS [P S PSPPI NP R SRR PP I NI SIS S
o]
(=] = @« © ~ < < < ™~ bt «© 9. «© © © ™~ @
LE [} < < [ < < © © e} [=} o 5} 5} © ~
o © ~ ~ ~ (=] (=] © © 0 ()] () (o] (] ()] (=]

Additional Tests Additional Tests

Strength Tests

Identification Tests

Suw

Identification Tests

MC

Ko Consolidated
Triaxial Test

K =

Consolidation Test
Resonant Column
Cyclic Simple Shear
SUMMARY OF LABORATORY TEST RESULTS

Hydrometer

H
C
RC
(&S]

Strain at 50% Failure Stress
Effective Angle of Friction

= Effective Cohesion

UU = Unconsolidated Undrained

e50
c
phi

Boring 98-42
SFOBB East Span Seismic Safety Project

Submerged Unit
Weight

Fines = % Passing No. 200
Sieve

= Moisture Content
LI = Liquidity Index

LL = Liquid Limit
PL = Plastic Limit

PLATE 98-42.10f




SFOBB Task Order No. 5
Project No. 98-42-0054

Earth
Mechanics

|—.|=n.~n.

A

(%) INJLINOD
OINVOYHO
s1s3l
IvNolLIaay
x $5:8
i o]
T w 2T o
nwE T
S |||||
= ]
OF  $z§
L o2 °3
R .....
a Mcm
| —_
Ll
x> -
322 o
MS_nm °g
8%
| [
<
32 2g
¥ -k
= T
52
(edx)
ANVA ILOWTY
n 2T
i g
Dl "o
v
z¢ o
=g 28
> 2
— O 3l
Tw  £89
O< s ]
Z > <58
BE iT
=@ el
ny §¢
.mmn\
S
2 ==
= So-a
() g
= 3%
z T
D ]
=
< _
O e
o
| —
z 48
L
a -
og
=<
a
mO
N 8%
M .....
I

Identification Tests Strength Tests Additional Tests Additional Tests

Identification Tests

Ko Consolidated
Triaxial Test

K =

Consolidation Test
Resonant Column
Cyclic Simple Shear
SUMMARY OF LABORATORY TEST RESULTS

Hydrometer

H
C
RC
(&S]

Strain at 50% Failure Stress

= Effective Cohesion
Effective Angle of Friction

UU = Unconsolidated Undrained

Boring 98-42
SFOBB East Span Seismic Safety Project

I M
ol =
n ©
®oga
o
S
= W
= .
S
2 =
g 2
o £
Soa
Qc n
Eoc Q
Sgts
BER®D
1 1
W [%]
o}
2 £
[&] [
-
=
K]
c
S =3
Cuhmd
0o ESE
LEISC
2202
[z o=
e n .=
23wm3
=87 5
] -
oy
o
-
=303

PLATE 98-42.10g




AAPYIY0 Th-86\SUBIEOL!

o

Bll¢y-86 ALV1d

CLEAR SQUARE OPENINGS U.S. STANDARD SIEVE SIZES HYDROMETER ANALYSIS
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND SILT (nonplastic)
COARSE FINE COARSE MEDIUM FINE to CLAY (plastic)
SAMPLE NO. DEPTH (m) CURVE CLASSIFICATION Cc Cu D50 (mm)
14 4.7 Oo——=o0 SILTY FINE SAND (SM) with clay pockets, many shell fragments and a trace 0.26
of medium sand
29 15.2 O—-0  FINE SAND (SP-SM) with silt 1.0 2.0 0.23
56 48.6 ~—=  FINE TO COARSE SAND (SP-SM) with silt, fine gravel and clay pockets 0.8 498 2.4
87 88.8 O——=  FINE TO MEDIUM SAND (SP-SM) with silt and shell fragments 1.1 2.3 0.33
GRAIN SIZE DISTRIBUTION CURVES
Boring 98-42
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND SILT (nonplastic)
COARSE FINE COARSE MEDIUM FINE to CLAY (plastic)
SAMPLE NO. DEPTH (m) CURVE CLASSIFICATION Cc Cu D50 (mm)
88 90.9 O0——=> FINE GRAVEL (GP-GM) with silt, sand and a trace of coarse gravel 71
94 96.7 0—-0  FINE GRAVEL (GW-GM) with silt, sand and a trace of coarse gravel 1.2 35.9 5.2
95 97.9 &~—= FINE SAND (SP) with medium sand 1.0 1.9 0.32
96 99.2 O——=  MEDIUM SAND (SP) with a trace of fine and coarse sand 1.0 3.2 0.99

GRAIN SIZE DISTRIBUTION CURVES
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Z
0.2 %
0.0
0 2 4 6 8 10 12
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
6—0 30 17.2 uu 689 528 0.7
B———a 32 21.2 uu 827 356 0.8
be— 37 255 uu 896 218 24
= 40 28.2 uu 965 244 0.5
e———=o0 43 325 uu 1069 275 1.1
Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test
Boring 98-42
SFOBB East Span Seismic Safety Project
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Normalized Deviator Stress

e

1.2

1.0

0.8

0.6

0.4

0.2

0.0

12

2 4 6 8 10
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
G—0 54 44.0 uu 1344 242 0.3
B———3a 59 53.8 uu 1551 403 0.7
N 62 58.7 uu 1689 452 0.9
— 65 63.6 uu 1793 441 1.3
e—=0 68 67.8 uu 1896 492 1.3

Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test
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0.2
0.0
2 4 6 8 10 12
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
G———o 77 74.5 uu 2034 495 0.6
———3 80 79.4 uu 2137 615 0.9
&~——~ 86 86.8 uu 2310 426 4.0
— 90 92.8 uu 2448 590 0.7
Deviator stress normalized with respect to maximum deviator stress.

4 7

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test
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—g
N
5
]
\
\
10 A\
S &\
S
& \
£ s N \
g 15 \
n
= \
%
< \
\
20 \
25
30
1 10 100 1000 10000
Effective Vertical Stress, o', (kPa)
Fitting - Sqr. Rt.: O - Loading O - Unloading Solid symbols indicate
’(CU\ 50 Method: - Log: A - Loading <- Unloading reloading increments.
2
e
£ 40
>
o
c
S 30
©
2 C
3 20 =
S = O
@)
© 10
o p——
(8] O O Ll ON
= 0
8 1 10 100 1000 10000

Avg. Effective Vertical Stress Within Increment, @', .4 (kKPa)

INCREMENTAL CONSOLIDATION TEST RESULTS

Sample No. 34 - Depth: 21.9m
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INCREMENTAL CONSOLIDATION TEST RESULTS

Sample No. 45A (Horizontal Loading) - Depth: 33.1m
Boring 98-42
SFOBB East Span Seismic Safety Project
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Avg. Effective Vertical Stress Within Increment, @', .4 (kKPa)

INCREMENTAL CONSOLIDATION TEST RESULTS

Sample No. 45B - Depth: 33.1m
Boring 98-42
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INCREMENTAL CONSOLIDATION TEST RESULTS
Sample No. 49A (Horizontal Loading) - Depth: 34.4m
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INCREMENTAL CONSOLIDATION TEST RESULTS

Sample No. 49B - Depth: 34.4m
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SFOBB East Span Seismic Safety Project

PLATE 98-42.14e




SFOBB Task Order No. 5
Project No. 98-42-0054

Earth l GrO
Mechanics

A2

10

15

Axial Strain, g, (%)

20

25

30

[EnY
o

Coefficient of Consolidation, c, (mzlyear)

Data at tgo plus 1 or Zgr, with solid symbol indicating extended loading increment
s
\
\
\
\
\
\
\
\
\
N4
\
\
\
\
\
o \
M \
\
N \
\
\
\‘E \
\
\
\
\
\
\
B \
AW \
10 100 1000 10000
Effective Vertical Stress, o', (kPa)
Fitting - Sqr. Rt.: O - Loading O - Unloading Solid symbols indicate
Method: - Log: A - Loading - Unloading reloading increments.
[m]
o
rAY
o o
10 100 1000 10000

Avg. Effective Vertical Stress Within Increment, @', .4 (kKPa)

INCREMENTAL CONSOLIDATION TEST RESULTS
Sample No. 70A (Horizontal Loading) - Depth: 68.5m
Boring 98-42
SFOBB East Span Seismic Safety Project
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Boring 98-42
SFOBB East Span Seismic Safety Project

PLATE 98-42.14¢g




SFOBB Task Order No. 5
Project No. 98-42-0054

0 € ————
s
5 D
%
oy
b8
A
'8
?
q b S
~
10 < y%‘
S %
& RN
c
£ '8
g 15 ’9\\8\
@ ~
8
X [ |]
< L1
v
20
25
30
1 10 100 1000 10000
Overall Effective Vertical Stress, o', . (kPa)
. O - Loading Solid symbols indicate
5 5 O - Unloading (Final) reloading increments.
2
€4
(@]
c
2 3
[
S
3 2
o 0
O rn
5 1 = g
= o
g o oo g o m
3 1 10 100 1000 10000
© Avg. Effective Vertical Stress, 0', 4,4 (kPa)
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NO Ko CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
TESTS PERFORMED FOR THIS BORING
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NO ISOTROPICALLY CONSOLIDATED-DRAINED TRIAXIAL COMPRESSION
TESTS PERFORMED FOR THIS BORING

n 1:\WP\200111998-0050\98-0054\MARINE GEOTECH SITE CHAR\VOL 2F\98-42.D0C P LAT E 9 8 '42 . 16




SFOBB Task Order No. 5
Project No. 98-42-0054

Plasticity Index
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Liquidity Index
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. Earth
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Mechanics
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. Earth
Mechanics
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Boring 98-42

SFOBB East Span Seismic Safety Project
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Cone Tip Resistance (MPa)
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. Earth l GrO
Mechanics

Time
Date From To Description of Activity
November 4, 1998 0430 0530 Move barge to location 98-43. Set 4 anchors and 2 spuds.

0530 0630 Rig up for drilling. Lower drill pipe to mudline.

0630 0650 Measure water depth of 3.2m (10.4 ft) using bottom sensor. Current
tide level is approximately —0.2m (-0.6 ft) MSL. Calculate mudline
elevation of -3.4m (-11.1 ft) MSL.

0650 0715 Rig up for drilling.

0715 0930 Drill and sample from mudline to 9.8m (32 ft).

0930 0950 Pull drill pipe to deck.

0950 1720 Reposition barge. Set casing.

1720 2400 Drive stinger to 6.1m (20 ft).

November 5, 1998 0000 0230 Drive stinger to 6.9m (22.5 ft).

0230 0400 Rig up for drilling. Lower drill pipe to mudline.

0400 1245 Drill, sample, and CPT testing from 4.6m (15 ft) to 31.4m (103 ft).

1245 1445 Perform maintenance on master clutch.

1445 2400 Drill, sample, remote vane shear, and CPT testing from 31.4m (103 ft)
to 65.8m (216 ft).

November 6, 1998 0000 1500 Drill, sample, and CPT testing from 65.8m (216 ft) to 94.9m (311.3 ft).

1500 1545 Terminate hole due to loss of circulation. Pull drill pipe to deck.

1545 1845 P- and S- wave velocity logging from 85.5m (280.5 ft) to 8.5m (27.9 ft).

1845 2130 Lower N-rod. Mix and circulate cement grout.

2130 2215 Grout bore hole 98-43. Pull N-rod to deck.

2215 2400 Pull casing to deck.

November 7, 1998 0000 0045 Pull casing to deck.
0045 0215 Pull 2 spuds, 4 anchors, and move barge to location 98-82.

SUMMARY OF FIELD OPERATIONS

Boring 98-43

SFOBB East Span Seismic Safety Project

| TRANS\explorations\marine\phase2\boring\FA98B043\word\3-SFO-43-thl.doc

PLATE 98-43.1
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| 9842\0054l0c.dsf(0,43)

o

PROPOSED N6
ALIGNMENT

EXISTING
BRIDGE

HALIBUT TESTING BORING 98-43
EASTING 1,838,341 - - - -
NORTHING 648 165 Soil and Rock | In-Situ Testing | Coordinates
’ @ Sampling Depth Depth
Om-9.8m E = 1,838,352
& SUPPLY|| DRILLING || (o 321 N 648170
BARGE BARGE
9.8m-949m | O0m-90.7m E = 1,838,356
(32 ft-311.3ft)| (0ft-297.6ft) | N=648,172
Coordinates in NAD83, CA Zone 3, meters.
TIDALFLUCTUATION ¥ |~ ~BARGE | o
MEAN SEA LEVEL (MSL) (ELEVATION 0.0) i
|l sounoiNg— |
DEVICE

MUDLINE ELEVATION (MSL) =-3.4 m (-11.1 ft)

INITIAL WATER DEPTH

=3.2m (104 ft)

BOTTOM ELEVATION (MSL) = -98.3 m (-322.4 ft)

DEPTH AND LOCATION REFERENCE MAP

Boring 98-43

SFOBB East Span Seismic Safety Project

BORING DEPTH =94.9 m (311.3 ft)

PLATE 98-43.2
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PROJECT NO: 98-42-0054 START DATE: 11/4/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-43 (Skyway Frame 3) COMPLETION DATE: 11/7/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1838356 N648172 Minsit 5 10 15 20 25 30 1 2 3 4 5 6 7 8 9 10
CA State Plane Zone 3, NAD83, Meters . CORING RATE E::g;fr; FRACTURE DENSITY
Min/m 59 40 60 80 5 10 15 20 25 30
g . Psi 5,000 10,000 15,000 20,000 4
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
S gl W | = 20 40 60 80 MPa 20 40 60 80 100 120 140 [
= - w =) =t et T s * T + > .' = = = =t =
; ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 1.0 2.0 3.0 4.0 5.0 6.0 7.0 =
H & o E COUNT] MATERIAL DESCRIPTION = kNlm3 SUBMERGED UNIT WEIGHT E:: SOIL UNDRAINED SHEAR STRENGTH E
w | o |» MUDLINE ELEVATION: -3.4m (MSL) @ 5 50 100 150 200 250 300 350 [©
WOH [ Fat CLAY (CH), soft to firm, olive gray i
WOH [ -very soft to 1.2m
WOH | -with many shells to 4.3m
WOH | -with silt pockets, 0.9m to 3.0m
-with a few silt seams at 2.1m
EE Wg: -with shell fragments at 3.0m <7
o -with sand pockets and seams at 4.0m ko
WOH | _dark gray silty fine sand, with a few clay pockets, shells and
12/45cm| shell fragments, 4.6m to 5.2m | >
13/45cm| -with many sand pockets and seams, at 5.5m
-with a few silt pockets, 6.4m to 8.8m
WOH
-with a few sand pockets at 9.4m
WOH
7 -sand layer, 9.6m to 10.1m =
pusw| ||l HD-eeeeedeeeeeaea- Y
SAVE la) .;» —.-=+.-|. e e e e e -.-.-.-.:i-:-.-.ﬂ:._._._‘-; ’
(13.7m) q &>
Fat CLAY (CH), stiff to very stiff, greenish gray
f PUSH [ _mottled with light brown, and with silt pockets, at 14.6m M RURREEREE o----@-+ JAY N @i@-ﬂ
o -sand layer, 15.4mto 15.7m —
B 16.5m (16.9m)
Fat CLAY (CH), very stiff, greenish gray ""’—A:;E’—'
PUSH | _gji i i ; e @-------- @F---+ A4
g Q¥E ast'lch%r:slded, WI'.(h a few silt pockets and calcareous nodules, " ’|'|""""""S . ;_.““_.““ # " ¢
SAVE | -with a few organic matter pockets at 20.1m [e) ) &
(21.9m) z_,
Fat CLAY (CH), very stiff, greenish gray .;(:f:
24+ 30/45cm| -with sand pockets to 27.7m e @®----& 0 %
P-28
- 1 =
284 30/45cm| -with sand partings, and a few shell fragments, at 27.4m F-beaa-- ®-—+ o T
P32 | g
B ) v ?
b 32+ pusH | -9ray to greenish gray, and with silt pockets below 32.0m R «--- A ® -
-36 SAVE 40009+
| 8
36 PUSH | -interlayered silt and clay, below 35.7m +"_Tr_ """ '._}'_@ “"I“l » A ® v
P40 e
=
i 1 (38.7m)
0 y Fat CLAY (CH), very stiff to hard, greenish gray E
404 -mottled with light brown, blocky, and with a few silt pockets, ;
Pas PUSH | 2t40.5m SRR S RN R A A goc©
] Vv F i
’ o
444 ) ) = =
’-48 -olive gray, with sand pockets, seams, and a few shell _
I;'L&\S/E fragments, below 45.4m (46.0m) [ ®----+ & N
- Fat CLAY (CH), hard, greenish gray - & i
-lean clay to 47.5m
b 48
-52
\Y|
B PUSH | -with silt pockets below 50.9m Feeeeea @®--Of--c-mn-- —+ A
52
| (53.0m)
Fat CLAY (CH), very stiff to hard, olive gray
B -with silt pockets
v/ st TR o ‘
’-60 SAVE Vil -H“%*G." A ’.
60 — =
| 2 =
-64 -with a few shell fragments at 61.6m (61.7m) o _ |
B PUSH ['Fat cLAY (CH), very stiff to hard, olive gray i
-silt layer to 61.9m —
64 Y v z;’\%‘
_ai = =
’-68 silt layer, 64.6m to 65.2m (65.5m) ) "
1 Silty Fine SAND (SM), medium dense to dense, dark greenish
- 30/35cm| grail, (5M) 9 +--o-+ OO @ apt
-clay_ layer, 65.8m to 66.4m IX
}_72 -laminated sand and clay at 66.4m (69.5m) -
PUSH | Fat CLAY (CH), hard, dark greenish gray == Ol ¥ ®
i SAVE | _with a few silt pockets at 69.8m X HQ@rorrrrrend ® *
b (72.7m) S N
-76 Interlayered SAND (SP), dense, and CLAY (CL), hard ——
XI
i (74.7m)
PUSH | Sandy CLAY (CL), dense, dark greenish gray Xl @ ---- o ®
b H-with fine gravel and a few organic matter pockets, at 75.6m (76'2":) + . - o
-80 Fine to Coarse SAND (SW) with fine to coarse gravel, (77.9m) Xin ) ) _
i 30/200m'|dense’ gray I N T = &
Lean CLAY (CL), hard, dark greenish gray XV — =
(80.5m) ——
P-s4 Fat CLAY (CH), hard, yellowish brown
PUSH | -sand layer, 80.9m to 81.2m XV " B &
B -with sand and organic matter pockets, at 82.0m (83.5m)
Silty Fine to Coarse SAND (SM) with fine gravel, very dense,
P-ss 30/30cm| veliowish brown L 4 Sl
30/10cm)| n:.e O
[ -with a clay layer, 87.2m to 87.9m —
P-o2 30/15cm| -silty fine sand at 89.2m XVI e on
30/15cm| -fine gravel with sand and coarse gravel, at 91.9m Hl
P-96
i 0/10cmp ine to medium sand with it below 94.6m . e R S el i [ B S e e e S .
964 [TOTAL DEPTH: 94.9m BACKFILLED WITH: Cement Grout
P-100
Report Date: 04/30/99 SFOBB East Span Seismic Safety Project
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| CPT INTERVAL |

PROJECT NO: 98-42-0054 START DATE: 11/4/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-43 (Skyway Frame 3) COMPLETION DATE: 11/7/98 DRILLING METHOD: Rotary Sample Boring (Wet)
: Coordinates: E1838356 N648172 1 [ 1 2 3 4 5 6 7 8 9 10
E, CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION
5 £ s | |MP2 o1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
= - =) g T T T T T T T T T —T——T
< z BLOW E | |1sg 50 100 150 200 250 300 350 400 450 500 TSFO 10 20 30 4
& F COUNT| MATERIAL DESCRIPTION g TIP RESISTANGE EXCESS
| w E | [mea FRICTION RATIO (%) PORE PRESSURE
w - MUDLINE ELEVATION: -3.4m (MSL) il 5 10 15 20 25 30 35 40 45 23456789 |M0 1 2 3
)_4 EF WOH [ Fat CLAY (CH), soft to firm, olive gray
WOH [ -very soft to 1.2m
| WOH
WOH
> WOH | _dark gray silty fine sand, with a few clay
-8 WOH pockets, shells and shell fragments, 4.6m [ -
WOH | {5 5.2m -
B 12/45¢cm ]
13/45¢cm ——
| 2P WOH J =
i WOH | sand layer, 9.6m to 10.1m e
RasH See Plate 98-43.6
> for detailed stratigraphy
-16 (13.7m)
B Fat CLAY (CH), stiff to very stiff, greenish
PUSH | gray I b K
-sand layer, 15.4m to 15.7m C =
Po -sand layer below 16.5m (16.9m T L | == r
Fat CLAY (CH), very stiff, greenish gray TUFET
| PUSH | -slickensided, with a few silt pockets and
SAVE
SAVE calcareous nodules, at 18.3m m
>, SAVE | _with a few organic matter pockets at _ — L
- 20.1m (21.9m) & P
g
B Fat CLAY (CH), very stiff, greenish gray [ 5:"
24 30/45¢m -with sand pockets to 27.7m |
P-28 ? = 3
B -with sand partings, and a few shell eg
284 30/45¢m| fragments, at 27.4m
P-s2 ] £ J
| o =
i v || = 3
32 -gray to greenish gray, and with silt
7] PUSH | pockets below 32.0m
P-36 SAVE
36 PUSH | -interlayered silt and clay, below 35.7m
P40 S &7
— <
s | (38.7m) = .
y Fat CLAY (CH), very stiff to hard, —=_ it
404 greenish gray
| AV PUSH | “mottled with light brown, blocky, and with
| a few silt pockets, at 40.5m - {
B \"/ = b
44+ -olive gray, with sand pockets, seams, f>
’-48 and a few shell fragments, below 45.4m
B ooy
B Fat CLAY (CH), hard, greenish gray P L
48 -lean clay to 47.5m =
| < N
-52 Vi i?- \2
B PUSH | -with silt pockets below 50.9m
52 = p==
Pss (53.0m) ~ =
Fat CLAY (CH), very stiff to hard, olive i = B
= gray e e S L an
-with silt pockets
56 PUSH
P60 SAVE
Vil
i +
‘——3 13.
b 60 = <
-64 -with a few shell fragments at 61.6m_ (61.7m)
B PUSH Fat CLAY (CH), very stiff to hard, olive gray
-silt layer to 61.9m ) Z i
64 ' VIl 1 S _f
Pss -silt layer, 64.6m to 65.2m (65.5m), = <
i 7 Silty Fine SAND (SM), medium dense to
30/35cm| gense, dark greenish gray
-clay layer, 65.8m to 66.4m IX E i o 1 Sos
| A0 -laminated sand and clay at 66.4m (69.5m) =T - -
ZX\S/E Fat CLAY (CH), hard, dark greenish gray
B -with a few silt pockets at 69.8m X H
b (72.7m) £ :
-76 Interlayered SAND (SP), dense, and X L =
| CLAY (CL), hard (74.7m) -
Sandy CLAY (CL), dense, dark greenish
PUSH | gray o 9 (76.2m) Xl
P50 Fine to Coarse SAND (SW) with fine to X — . S =
30/20 coarse gravel, dense, gray (77.9m)
- o Lean CLAY (CL), hard, dark greenish gray
XIvV i 2 IR Nl T
(80.5m) 4 = —
P-s4 Fat CLAY (CH), hard, yellowish brown 2l
PUSH | -sand layer, 80.9m to 81.2m XV
i (83.5m) L b 1 Jaing
Silty Fine to Coarse SAND (SM) with fine —
’-88 30/30cm) gravel, very dense, yellowish brown
30/10cm)|
-with a clay layer, 87.2m to 87.9m E = e
P-o2 30/15cm| -silty fine sand at 89.2m XVI
-fine gravel with sand and coarse gravel,
30/15¢cm| at 91.9m
P-96 , , "
-fine to medium sand with silt, below
B 94.6m
30/10Cmf == === == === === mmmmm s n oo oo oo R ik Rk b el b bbbl e b s Rk Rk bl e o oo B Sk whs R Ch b i b Rk REbRials B e ok R LRtk o B (e bdchiet Eiabiiubday
96- TOTAL DEPTH: 94.9m
’-100 BACKFILLED WITH: Cement Grout
Report Date: 05/03/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 11/4/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-43 (Skyway Frame 3) COMPLETION DATE: 11/7/98 DRILLING METHOD: Rotary Sample Boring (Wet)
g Coordinates: E1838356 N648172 . fts 2,500 5,000 ohm fst'o 100 150 200 250
= CA State Plane Zone 3, NAD83, Meters g SHEAR WAVE VELOCITY RESISTIVITY
o) g = m/s 0,500 1,000 1,500 2,000 ohm-m 5q 40 60
= - =) T T —r—T—T—T
; z BLOW E ftls 2,500 5,000 .2 4 6 8101214
H & COUNT] MATERIAL DESCRIPTION = s COMPRESSION WAVE VELOCITY ——————————- — NATURAL GAMMA (API UNITS) — CALIPER
w a MUDLINE ELEVATION: -3.4m (MSL) »n s 500 1,000 1,500 2,000 40 80 120 5 10 15 20 25 30 35
)_4 EF WOH [ Fat CLAY (CH), soft to firm, olive gray
WOH [ -very soft to 1.2m
WOH | -with many shells to 4.3m
B WOH | -with silt pockets, 0.9m to 3.0m
WOH -with a few silt seams at 2.1m
> WOH -with shell fragments at 3.0m
-8 -with sand pockets and seams at 4.0m
WOH | _dark gray silty fine sand, with a few clay pockets,
B 12/45cm| shells and shell fragments, 4.6m to 5.2m |
13/45cm| -with many sand pockets and seams, at 5.5m
> WOH | -with a few silt pockets, 6.4m to 8.8m ~_
-12 woH | -with a few sand pockets at 9.4m s
-sand layer, 9.6m to 10.1m s e SR
i PUSH P
SAVE See Plate 98-43.6 =1
for detailed stratigraph: [ S S N
P16 grapny (13.7m), n
B Fat CLAY (CH), stiff to very stiff, greenish gray ' i
PUSH P
-sand layer, 15.4mto 15.7m 1] ,
'20 -sand layer below 16.5m (16.9m) >
) Fat CLAY (CH), very stiff, greenish gray
| PUSH | -slickensided, with a few silt pockets and calcareous )
§ﬁ¥E nodules, at 18.3m M N
> SAVE | -with a few organic matter pockets at 20.1m )
-24 (21.9m) |
= Fat CLAY (CH), very stiff, greenish gray &\
24 30/45cm| -with sand pockets to 27.7m \
P-28 \ \‘
28 30/45cm| -with sand partings, and a few shell fragments, at 27.4m <\
. T
| 2V \
B ) v {
b 32 pusH | -9ray to greenish gray, and with silt pockets below 32.0m {
-36 SAVE <
- )
36 PUSH | -interlayered silt and clay, below 35.7m §
'_40 ( r\/ >
i 1 (38.7m)
y Fat CLAY (CH), very stiff to hard, greenish gray e
40 -mottled with light brown, blocky, and with a few silt ’\
’.44 PUSH pockets, at 40.5m I
|
B | \")
|
44+ . . ‘
’-48 -olive gray, with sand pockets, seams, and a few shell ~ -
PUSH | fragments, below 45.4m (46.0m)
= SAVE gt CLAY (CH), hard, greenish gray /
-lean clay to 47.5m )
-52 )
\Y| < (
1
B PUSH | -with silt pockets below 50.9m ( Ve -
N
52
| . (53.0m) | /
Fat CLAY (CH), very stiff to hard, olive gray / |
5 -with silt pockets % {
/
PUSH
P % SAVE i
SAVE vil \
T
i L
60
P64 . g
-with a few shell fragments at 61.6m (61.7m)
B PUSH [ Fat cLAY (CH), very stiff to hard, olive gray ~ i
-silt layer to 61.9m _— &
64 ' VIl -
’-68 -silt layer, 64.6m to 65.2m (65.5m) B —
i 7 Silty Fine SAND (SM), medium dense to dense, dark - I
30/35¢m| greenish gray Ty
-clay layer, 65.8m to 66.4m IX |
- i k 4
}_72 laminated sand and clay at 66.4m (69.5m)
ZX\S/E Fat CLAY (CH), hard, dark greenish gray / |
B -with a few silt pockets at 69.8m X <>
b (72.7m)
-76 Interlayered SAND (SP), dense, and CLAY (CL), hard X 4
i (74.7m)
pUSH | Sandy CLAY (CL), dense, dark greenish gray (76.2m) Xl -
’_30 Fine to Coarse SAND (SW) with fine to coarse gravel, Xin K A
30/20cmp dense. gray (77.9m) -
B Lean CLAY (CL), hard, dark greenish gray XIV AN
(80.5m) =
P-s4 Fat CLAY (CH), hard, yellowish brown <<
PUSH | -sand layer, 80.9m to 81.2m XV o 2>
- -with sand and organic matter pockets, at 82.0m L -
(83.5m) <7
Silty Fine to Coarse SAND (SM) with fine gravel, very Ny i
P-ss 30/30cm|  gense, yellowish brown e ) J
30/10cm)|
[ -with a clay layer, 87.2m to 87.9m
P-o2 30/15cm| -silty fine sand at 89.2m XVI
30/15cm| -fine gravel with sand and coarse gravel, at 91.9m
P-96
B JOMOcm.:f.ir.“éIQ."J?gi.Um.S.a.n.d.‘.N.it.h.s.ilt;P?lQW?.“.-@Ul .................. RS S U PR (U P R AP RS AP UG SPUE U NS S AU Uy U S P S S O P PR A S
96 TOTAL DEPTH: 94.9m
’-100 BACKFILLED WITH: Cement Grout
Report Date: 05/05/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 11/4/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-43 (Skyway Frame 3) COMPLETION DATE: 11/7/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1838356 N648172 MinJit 5 10 15 20 25 30 1 2 3 4 5 6 7 8 9 10
CA State Plane Zone 3, NAD83, Meters CORING RATE :rac.;ft FRACTURE DENSITY
Min/m 59 40 60 80 rac. m 10 15 20 25 30
g . Psi 5,000 10,000 15,000 20,000 4
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
o) gl & | = 20 40 60 80 MPa 20 40 60 80 100 120 140| [ &%
= - =) T T T T T T T g T T T y g =
; ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 1.0 2.0 3.0 4.0 5.0 6.0 7.0 =
H & o E COUNT] MATERIAL DESCRIPTION = kNIm3 SUBMERGED UNIT WEIGHT Elfa SOIL UNDRAINED SHEAR STRENGTH E
w Q| o |» MUDLINE ELEVATION: -3.4m (MSL) i 5 7 9 11 50 100 150 200 250 300 _ 350| | ©
Fat CLAY (CH), soft to firm, olive gray . [3 - [ YA A —+
> I. -very soft to 1.2m & %
-4 -with many shells to 4.3m
I -with silt pockets, 0.9m to 3.0m .@ O
|
P- - Ro
I -with a few silt seams at 2.1m %
b - L °
II -with shell fragments at 3.0m s e -8 <P
»
I -with sand pockets and seams at 4.0m -I—---!;E-- ________ O
| -dark gray silty fine sand, with a few clay pockets, shells and *
'_3 shell fragments, 4.6m to 5.2m O
I -with many sand pockets and seams, at 5.5m 2 T
P 'I T ® !
-with a few silt pockets, 6.4m to 8.8m
P10 w I Y SR i%
&
P11 w R + ° %
WOH &
P12 I. 6 R EIRRDELEEE EEELE [ 2 %
B i -with a few sand pockets at 9.4m
WOH Frioce- @-sok o
)_13 -sand layer, 9.6m to 10.1m A
P-4 PUSH £
- Bo------q--------- e 93‘
P-15 SAVE 00  rmrinitniiiasniinaas -0 R
P16 <
P7 (13.7m) >
B Fat CLAY (CH), stiff to very stiff, greenish gray
’-18 PUSH | -mottled with light brown, and with silt pockets, at 14.6m R ®----@+ AA B _
-sand layer, 15.4m to 15.7m ]
o K
| -sand layer below 16.5m —
20 (16.9m)
B Fat CLAY (CH), very stiff, greenish gray <= §f’;'—
L PUSH -slickensided, with a few silt pockets and calcareous nodules, Fooen PO G-t 3
b at 18.3m '3
-22
SAVE
- E I, SETCRREIE .
> SAVE m
23 o e *
- SAVE | -with a few organic matter pockets at 20.1m
b o) ° *
24 3
P25 (21.9m) = =
B Fat CLAY (CH), very stiff, greenish gray ;—’;(—*
Pos 55 5
P27 30/45cm| -with sand pockets to 27.7m Bt REEEEED @ ---&0O A 2P
i ——
P28 55
’-29 ’7}
- ==
P-30 2
30/45¢m| -with sand partings, and a few shell fragments, at 27.4m [T R . Ok
| Y T @--1 O
i "
P32 bi
P33 £ =
i v <
P34 : 3
- L)
P-35 . o
B -gray to greenish gray, and with silt pockets below 32.0m
PUSH I et A oA
’-36 SAVE ¥y
i +-:2 000 *
P37
- L3
P-3s &>
g\ p A ~7-
P30 PUSH | -interlayered silt and clay, below 35.7m N ‘_L"” TD = &V
I
= T T
P-40
P41
| 1 (38.7m)
B 39-f Fat CLAY (CH), very stiff to hard, greenish gray
i / \")
Pes VA

Report Date: 04/30/99

LOG OF BORING AND TEST RESULTS
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PROJECT NO: 98-42-0054 START DATE: 11/4/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-43 (Skyway Frame 3) COMPLETION DATE: 11/7/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1838356 N648172 MinJit 5 10 15 20 25 30 1 2 3 4 5 6 7 8 9 10
CA State Plane Zone 3, NAD83, Meters . CORING RATE Elr':g;fr; FRACTURE DENSITY
Min/m 59 40 60 80 5 10 15 20 25 30
g . Psi 5,000 10,000 15,000 20,000 4
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
S gl W e = 20 40 60 80 MPa 20 40 60 80 100 120 140 [
= - w =) =t =t T . * T + > w = = =t =t =
; ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 1.0 2.0 3.0 4.0 5.0 6.0 7.0 r1
H & o E COUNT] MATERIAL DESCRIPTION = kNIm3 SUBMERGED UNIT WEIGHT Elf: SOIL UNDRAINED SHEAR STRENGTH E
w il I MUDLINE ELEVATION: -3.4m (MSL) @ 5 7 9 11 50 100 150 200 250 300 3s0| [©
Fat CLAY (CH), very stiff to hard, greenish gray
pPUSH | -mottled with light brown, blocky, and with a few silt pockets, o — S R W N O ®
at 40.5m ® 3
v N i\}_
&
55
-olive gray, with sand pockets, seams, and a few shell &
PUSH | fragments, below 45.4m
SAVE (46.0m) +' """ ."""' @ ’
Fat CLAY (CH), hard, greenish gray Qo fe? VS
-lean clay to 47.5m
= L=
=
— —
Vi E E_,
PUSH | -with silt pockets below 50.9m A N ®
+eeeee- ®--OF--:----- + A s ¢
<><>
(53.0m) =
Fat CLAY (CH), very stiff to hard, olive gray /_——%/—
-with silt pockets iy
=
PUSH R S r PO YO R + ®
t L ) ; OB 2
SAVE o
-Hr-. -.G.-..-.-.=-.-.-.-.-.-.-.-.-.=-.-.-.H— <
SAVE
Vil [e) [ J *
k3 k3
— =
f> s —
-with a few shell fragments at 61.6m (61.7m) .
PUSH ) . . dalllallelallalal Lol i <
Fat CLAY (CH), very stiff to hard, olive gray
-silt layer to 61.9m
i
VIl \\\
e §>
-silt layer, 64.6m to 65.2m - ==
(65.5m) = -
Silty Fine SAND (SM), medium dense to dense, dark greenish
gray
-clay layer, 65.8m to 66.4m
30/35¢cm| _|laminated sand and clay at 66.4m T8 mon o
IX
(69.5m)
PUSH | Fat CLAY (CH), hard, dark greenish gray +@--------- _-- on %
-with a few silt pockets at 69.8m -+ @
SAVE HeyEEEEE EEEETS L) >
X
/ {fg ]
=
> S (72.7m)
Interlayered SAND (SP), dense, and CLAY (CL), hard
XI L |
(74.7m)
Sandy CLAY (CL), dense, dark greenish gray O ®
PUSH X )
-with fine gravel and a few organic matter pockets, at 75.6m bl EEEEL | O
(76.2m)
Fine to Coarse SAND (SW) with fine to coarse gravel, dense,
gray
Xl
30120 (77.9m) =
“™Lean CLAY (CL), hard, dark greenishgray | | [ T e =+ < = ®
XIvV

Report Date: 04/30/99
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PROJECT NO:
BORING:

98-42-0054
98-43 (Skyway Frame 3)

START DATE:

COMPLETION DATE:

11/4/98
11/7/98

DRILLER:

Fugro-McClelland Marine Geosciences

DRILLING METHOD: Rotary Sample Boring (Wet)

BLOW
COUNT]

ELEVATION, m.
DEPTH, m.
SAMPLER

Coordinates: E1838356 N648172
CA State Plane Zone 3, NAD83, Meters

MATERIAL DESCRIPTION
MUDLINE ELEVATION: -3.4m (MSL)

STRATUM NO.

MinJt 5 10 15 20 25 30
CORING RATE
40 60 80

Min./m 20

1 2 3 4 5 6 7 8 9 10
FRACTURE DENSITY
10 15 20 25 30

ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS
20 40 60 80

5,000 10,000 15,000 20,000

ROCK UNCONFINED COMPRESSIVE STRENGTH
MPa 59 40 60 80 100 120

PSI
140

KCF 0.03 0.04 0.05 0.06 0.07 0.08
3 SUBMERGED UNIT WEIGHT
KN/
5 7 9 11

20 30 40 50 60 7.0
SOIL UNDRAINED SHEAR STRENGTH
50 100 150 200 250 300

1.0
KSF
kPa

\\ SOIL TYPE

Yy

Lean CLAY (CL), hard, dark greenish gray (80.5m)

XV

v
R

81

| 82 PUSH

Fat CLAY (CH), hard, yellowish brown
-sand layer, 80.9m to 81.2m

-with sand and organic matter pockets, at 82.0m

(83.5m)

XV

30/30cm)|

30/10cm)|

30/15¢cm)|

30/15¢cm)|

30/10cm)|

Silty Fine to Coarse SAND (SM) with fine gravel, very dense,
yellowish brown

-with a clay layer, 87.2m to 87.9m

-silty fine sand at 89.2m

-fine gravel with sand and coarse gravel, at 91.9m

-fine to medium sand with silt, below 94.6m

[TOTAL DEPTH: 94.9m BACKFILLED WITH: Cement Grout

XVI

S
14
w
=
=
[
o
(8]

Report Date: 04/30/99

LOG OF BORING AND TEST RESULTS
BORING 98-43
SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 11/4/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-43 (Skyway Frame 3) COMPLETION DATE: 11/7/98 DRILLING METHOD: Rotary Sample Boring (Wet)
: Coordinates: E1838356 N648172 1 [ 1 2 3 4 5 6 7 8 9 10
E, CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION g
5 £ s | |MP2 o1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 @
= - =) g T T T T T T T T T — T | &
; T = TSF 50 100 150 200 250 300 350 400 450 500 TSFO 10 20 30 44 | Z
& F MATERIAL DESCRIPTION g TIP RESISTANGE EXCESS =
@ a = | [mpa FRICTION RATIO (%) PORE PRESSURE o
w - MUDLINE ELEVATION: -3.4m (MSL) i 5 10 15 20 25 30 35 40 45 23456789 [0 1 2 3 °
Fat CLAY (CH), soft to firm, olive gray
> -very soft to 1.2m
-4 -with many shells to 4.3m
-with silt pockets, 0.9m to 3.0m
»
-with a few silt seams at 2.1m
»
-with shell fragments at 3.0m
»
-with sand pockets and seams at 4.0m
-dark gray silty fine sand, with a few clay
'—8 pockets, shells and shell fragments, 4.6m
to 5.2m 2 —
-with many sand pockets and seams, at =
P9 5.5m -
> -with a few silt pockets, 6.4m to 8.8m -
. =3
| 4 ——
> %_
-with a few sand pockets at 9.4m B
» -sand layer, 9.6m to 10.1m ——
—_—
>
| 4
| 4
| 4 (13.7m)
Fat CLAY (CH), stiff to very stiff, greenish
gray
> -mottled with light brown, and with silt
pockets, at 14.6m _ -
& —
-sand layer, 15.4m to 15.7m ] £ . ~— .
' " <_—J_:—
< <7
sand layer below 16.5m ez AN =7
|2 y : tsom) e =
Fat CLAY (CH), very stiff, greenish gray <
| 4
-slickensided, with a few silt pockets and
b calcareous nodules, at 18.3m
> 1]l
-with a few organic matter pockets at
20.1m
| 2 ¥ .
: L
| 4 (21.9m) kt =
Fat CLAY (CH), very stiff, greenish gray 2y g
. L2
| 2 (" i
p- -with sand pockets to 27.7m
.3 bt N
| hi =
/‘_3
g
P- <
{ ! Ex
: =
P A 3
-with sand partings, and a few shell =it !
> fragments, at 27.4m
b N
=
P £
b v >
g
€ -gray to greenish gray, and with silt
pockets below 32.0m
»
»
»
| -interlayered silt and clay, below 35.7m
» p
s — ’:1
itk =
| 3 Vi = X
(38.7m) 4 S
P | I : =
(42 39l Fat CLAY (CH), very stiff to hard, T e
7/ greenish gray Vv } i |1t
Pes VA

Report Date: 04/30/99

LOG OF BORING AND TEST RESULTS
BORING 98-43
SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 11/4/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-43 (Skyway Frame 3) COMPLETION DATE: 11/7/98 DRILLING METHOD: Rotary Sample Boring (Wet)
g Coordinates: E1838356 N648172 1 [ 1 2 3 4 5 6 7 8 9 10 2
= CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION g
S gl W | = | [MPa o1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 @
= - w =) + . = = =t =t =t =t =t T —T——— | &
< z F & | BLOW E | |1sg 50 100 150 200 250 300 350 400 450 500 TSFO 10 20 30 44 | Z
& &l 2 |5[counT MATERIAL DESCRIPTION g TIP RESISTANGE EXCESS =
o w| O - MPa FRICTION RATIO (%) PORE PRESSURE o
w Q| o |& MUDLINE ELEVATION: -3.4m (MSL) i 5 10 15 20 25 30 35 40 45 23456789 [0 1 2 3 °
i ? Fat CLAY (CH), very stiff to hard,
)44 ] PUSH | greenish gray
- 41 -mottled with light brown, blocky, and with
B a few silt pockets, at 40.5m
| T i , a1 B
| 424 1 7 rg
i } &
P16 <
| 434 V {’,_, %
Paz
| 44 5
P-4 457
B -olive gray, with sand pockets, seams,
1 PUSH | and a few shell fragments, below 45.4m
>
9 46 SAVE (46.0m)
i Fat CLAY (CH), hard, greenish gray
)_50 ] -lean clay to 47.5m
B 474
;-’\)
st | 4 >
- Y =
| 48 —
i =
| ) g =
i 49 : =
i <
b, R Vi ¥ =
B 50
’_54 1 .
i 51 PUSH | -with silt pockets below 50.9m
’_55 i ~
i 524 - e
, > u ;
3 §
P56 (53.0m) 5 f =
i Fat CLAY (CH), very stiff to hard, olive i = e
P57 gray i >
-with silt pockets e
i Bl = b
P59 PUSH
SAVE
P60
5 SAVE
Vil
P51
B i <
: >
| 4 iR 5
62 ﬁ =
= e [; )
1= =
P63 3 E ¢
o & <§
P64 - b
| -with a few shell fragments at 61.6m __(61.7m)
i PUSH | £at CLAY (CH), very stiff to hard, olive
ray
’-66 -silt layer to 61.9m . A
| vin| [ BN g
’-68 ] -silt layer, 64.6m to 65.2m {L §iz
| 65+ St == >
(65.5m) gl = 4
P50 Silty Fine SAND (SM), medium dense to N ~ I
B 66 dense, dark greenish gray
2 -clay layer, 65.8m to 66.4m
P70 -L30/35cm| _jaminated sand and clay at 66.4m
IX
P71 L _
| - /-—-\___
— 12 — 132
’_72 kgRE A
i (69.5m)
’_73 ? PUSH | Fat CLAY (CH), hard, dark greenish gray
B -with a few silt pockets at 69.8m
SAVE
P74
i / X
i ~ T
’_75 / \m> =
[ 721 I é 3
> 1 )" (72.7m) At > ?
Interlayered SAND (SP), dense, and el | 2=
CLAY (CL), hard Sl = =7
XI ‘:—'—"’
(74.7m)
Sandy CLAY (CL), dense, dark greenish
PUSH | gray
-with fine gravel and a few organic matter X
pockets, at 75.6m (76.2m),
Fine to Coarse SAND (SW) with fine to e S 8
coarse gravel, dense, gray =T z
Xl F
30120 (77.9m)
“"I"Lean CLAY (CL), hard, dark greenish gray
XIvV S N
M.
=
e
Report Date: 04/30/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 11/4/98 DRILLER: Fugro-McClelland Marine Geosciences

BORING: 98-43 (Skyway Frame 3) COMPLETION DATE: 11/7/98 DRILLING METHOD: Rotary Sample Boring (Wet)
g Coordinates: E1838356 N648172 1 [ 1 2 3 4 5 6 7 8 9 10 ;
= CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION g
o) gl & | s | |MP2 o1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 &
E i = 7 ; ; ; ; ; ; ; ; ; ——— | &
< z F & | BLOW E | |1sg 50 100 150 200 250 300 350 400 450 500 TSFO 10 20 30 44 | Z
& &l 2 |5[counT MATERIAL DESCRIPTION g TIP RESISTANGE EXCESS =
w &l 3 = WPa FRICTION RATIO (%) PORE PRESSURE o
w ol Bl MUDLINE ELEVATION: -3.4m (MSL) L 5 10 15 20 25 30 35 40 45 23456789 | |™0 1 2 3 o

i -"';-":,.- Lean CLAY (CL), hard, dark greenish gray | XIV ot L] i

P54 Fat CLAY (CH), hard, yellowish brown S = =

i 81477 -sand layer, 80.9m to 81.2m SR

’-85 -with sand and organic matter pockets, at

[ g2 PUSH | g5 o 9 pockets. & xv

P-s6

| i - :_>

(83.5m) h= s = L
'—87 Silty Fine to Coarse SAND (SM) with fine T : ) i ~
- gravel, very dense, yellowish brown
]

'—88 30/30cm)|

P59 =830/10cm

P-90

B -with a clay layer, 87.2m to 87.9m ~ ) Sy

P-91 T

B — f——

€7 o

B [T1130/15cm| -Silty fine sand at 89.2m XV

P93

P-o4

P95 -fine gravel with sand and coarse gravel,

f M130/15¢cm)| at91.9m

P96

P-o7

> -fine to medium sand with silt, below
-98 : ""30/100m--_?‘!'§_n_1 ______________________________ F---4 PSS A A S A P P P P P QA A A S P N ([ M [ S P S s o L ia [ b i bl piel [ i

i TOTAL DEPTH: 94.9m

P99 96 BACKFILLED WITH: Cement Grout

P00 |

| 97

P01 |

B 98

P2 |

| 99

P-103

B 100

P-104

B 101

P-105

B 1024

P-106

B 1034

P-107

B 1044

P-108

B 1054

P-109

B 106

P-110

B 107

P11

B 1084

P-112

B 1094

P-113

B 1104

P-114

B 111

P-115

B 112

P-116

B 1134

P-117

B 1144

P-118

B 1154

P-119

B 116

P-120

B 117

P-121

B 1184

P-122

B 1194
-123
Report Date: 04/30/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 11/4/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-43 (Skyway Frame 3) COMPLETION DATE: 11/7/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1838356 N648172 Minsit 5 10 15 20 25 30 T 3 4 5 & 7 & oI ]
CA State Plane Zone 3, NAD83, Meters "y CORING RATE Elr':g;fr; FRACTURE DENSITY
in./m 2.0 4.0 6.0 8.0 1,0 1.5 2.0 2.5
g . Psi 4,000 8,000 12,000 16,000 4
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
o gl W | s 20 40 60 80 MPa 20 40 60 80 100 &
= - w =) — — 7 = T 7 > > — — — 7 =
; ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 0.2 0.4 0.6 0.8 1.0 1.2 =
H & o E COUNT] MATERIAL DESCRIPTION = kNIm3 SUBMERGED UNIT WEIGHT r:: SOIL UNDRAINED SHEAR STRENGTH E
w a f"’ v MUDLINE ELEVATION: -3.4m (MSL) L 5 7 9 11 10 20 30 40 50 | © |
i woH | Fat CLAY (CH), soft to firm, olivegray | | | @ = ideeeee@bena- R A -
,? -very soft to 1.2m QW + © i + z@
’.4 -with many shells to 4.3m
| 1-/ -with silt pockets, 0.9m to 3.0m
/ WOH . .@ g 24
SR = S N B | R i e I v e
5 / & o
B WOH | -with a few silt seams at 2.1m IEI §
b ] % S S o || . G
-6
"""" - A AN
| 3-% WOH -with shell fragments at 3.0m + éj U<V
'_7 7/
| 4-/ WOH | -with sand pockets and seams at 4.0m -I—---!%EI-- ________ =
i -dark gray silty fine sand, with a few clay pockets, shells and ® v
'_3 woH | shell fragments, 4.6m to 5.2m O
b ,/F woH | -with many sand pockets and seams, at 5.5m ) {i
6 / =
b ,/ -with a few silt pockets, 6.4m to 8.8m g
> 12/45¢cm| | i
10 7_/ Y - o S T | o £
Y 1%
o 4
)11 % 13/45¢cm)| @'D +
[ I O i 30 I8 | e Y N Y = S A .
[ e %
1 WOH 1
2P % o ELLSCCTTRREREES . & £ v
9+ .
B -with a few sand pockets at 9.4m =
/d WOH i @Eeiok o o ==
)_13 . -sand layer, 9.6m to 10.1m = =
104755 = S
= ? <?s—=,
S ©
| 114 puSHY} P BB isciiciciiiiioo- p—
et e < v e
Pis i SAVE
- D Hmpmemenanatntinianinane
| 12+ o & |
P |
134 <
Report Date: 04/30/99 SFOBB East Span Seismic Safety Project
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S, [kPa]

25

20

15

10

Vane Size used: Dolphin Large

{30 Degrees Corresponds to 8.3% Shear Strain)

1 T

I B e NS

0 30 60 90

120 150 180 210 240
Vane Rotation [deg]

REMOTE VANE (HALIBUT) TEST RESULTS
Test Depth: 0.6m
Boring 98-43
SFOBB East Span Seismic Safety Project
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S, [kPal

Vane Size used: Dolphin Large

{30 Degrees Corresponds to 8.3% Shear Strain)

25

20 l/f/\

) A\

120 150 180 210 240
Vane Rotation [deg]

REMOTE VANE (HALIBUT) TEST RESULTS
Test Depth: 1.2m
Boring 98-43
SFOBB East Span Seismic Safety Project

270

300

¥G00-2#-86 "ON 309[0.1d
G 'ON J8pJQO ¥sel 9904S

h
1 Iy,
d |
=E
g2
s =
S,
()
w

auan]




o

926'€¥-86 31V1d

S, [kPal

Vane Size used: Dolphin Large

(30 Degrees Corresponds to 8.3% Shear Strain)

25

20 N

IR

[T~

N~

120 150 180 210
Vane Rotation [deg]

REMOTE VANE (HALIBUT) TEST RESULTS
Test Depth: 1.8m
Boring 98-43
SFOBB East Span Seismic Safety Project

240

270

300

¥G00-2#-86 "ON 309[0.1d
G 'ON J8pJQO ¥sel 9904S

y
il
d ||

P
==
55
g_»
s =
B,
[¢]
@

auan]




o

pP6°€¥-86 31V'1d

S, [kPa]

50

40

30

20

10

Vane Size used: Dolphin Large

(30 Degrees Corresponds to 8.3% Shear Strain)

60 90 120 150 180 210 240 270
Vane Rotation [deg]

REMOTE VANE (HALIBUT) TEST RESULTS
Test Depth: 2.4m
Boring 98-43
SFOBB East Span Seismic Safety Project

300

¥G00-2#-86 "ON 309[0.1d
G 'ON J8pJQO ¥sel 9904S

’
Y,
\
o
=
S
=
-
=

SIIUBYIIA[ _:

auan]




o

96°€¥-86 31V1d

S IkPal

50

40

30

20

10

Vane Size used: Dolphin Large

{30 Degrees Corresponds to 8.3% Shear Strain)

. T

60 90 120 150 180 210 240
Vane Rotation [deg]

REMOTE VANE (HALIBUT) TEST RESULTS
Test Depth: 3.0m
Boring 98-43
SFOBB East Span Seismic Safety Project

270

300

¥G00-2#-86 "ON 309[0.1d
G 'ON J8plO ¥sel 9904S

’
Y,
\
o
=
S
=
-
=

SIIUBYIIA[ _:

auan]




o

46°€¥-86 31V1d

S, [kPal

200

160

120

80

40

Vane Size used: Dolphin Medium

(30 Degrees Corresponds to 8.3% Shear Strain)

A T

=

30

60

90 120 150 180 210 240
Vane Rotation [deg]

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depths: 12.8m and 13.4m
Boring 98-43
SFOBB East Span Seismic Safety Project

270

300

¥G00-2#-86 "ON 309[0.1d
G 'ON J8pJQO ¥sel 9904S

h
1 Iy,
d |
=E
g2
s =
S,
()
w

auan]




o

b6 ct-86 LV 1d

200

160

120

S, [kPal

80

40

Vane Size used: Dolphin Small

{30 Degrees Corresponds to 8.3% Shear Strain)

.

I

30

60 90 120 150 180 210 240 270
Vane Rotation [deg]

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depths: 34.1Tm and 34.7m
Boring 98-43
SFOBB East Span Seismic Safety Project

300

¥G00-2#-86 "ON 309[0.1d
G 'ON J8pJQO ¥sel 9904S

’
Y,
\
o
=
S
=
-
=

SIIUBYIIA[ _:

auan]




SFOBB Task Order No. 5
Project No. 98-42-0054

Earth _m-n-an.
Mechanics

sis3al
IvNOILIaay
4 8558
< ...
i} e ]
ITw 23 od
0= ea

S |||||
o W 523
m -]
R .....
=)

1 = =0
Fos 58
il wm ....................................................................................
o< 5
MS_DIn ©g
3
el
| [
m ..mq\.). ...............................................................................
UWM oF
o< MW
T R ioEtl CEUES| BUREE SEETRS FEPEY SERTE SEERR SERE e R S it EUELE TELRE
= o
2%
5=
(ed¥) 3] © < ] < - <
ANVA 31LO0N3Y ~ ~ N - & L &
%) ST 1o}
%T S @
(%))
DOl IR R (i i i A i Y A A (Y I R IR I B
== oFg
A|nE g=
zZ= O i ERCEEE EEEE SEDEE SRR EEDDD (SRR EEEED] SEEEE cEEEEE EECEE! SEEEh SREEES EELAl REEEE
— 5= e}
=< € \: S S
2% =
2
=2 o @ ©
WE £33 < < =
O« -2 N I R A A IR A R N A B
Z = 3568
E_” £
[ e N A B ol = | ]
@ s& i
K
[ .
S
w =
= TECTTCTUYTCTCTCTTTCTUCUCTTTUCTTUTYTCTCTCTTTTTUTUTTITCTCTCTTT U T T T
] ZE[ o | ~ © 0 )
_|__|L ww ] ™ ~N ~ 0 0
Z - | 2 s ©
_nllu S 3 =
% ey I} N ©
o s ~ N ~
[N NN AN PR RN AN SN IS N R NN NN SR R SO B
e -
& 3L s 2 8
o Y L] T NSRpUuts UpIon AUt N ORI Ut S S R ) RO U S A
gg| o 3 8
MPO — 3% m S ™ W % <t [Te] M % © ~ [ce) %
(1) %N o o o o o o o
S ]
[} T
2] gl o o] ol @ o« a9 | | @f o @f =| of < | «
_._D._/\ o o o o -~ -~ -~ -~ -~ -~ -~ N N N N

Additional Tests

K

Additional Tests

Strength Tests

Identification Tests

Suw

Identification Tests

MC

Ko Consolidated
Triaxial Test

Resonant Column
Cyclic Simple Shear

Hydrometer
Consolidation Test
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PERCENT PASSING BY WEIGHT

GRAIN SIZE DISTRIBUTION CURVES

Boring 98-43

SFOBB East Span Seismic Safety Project

CLEAR SQUARE OPENINGS U.S. STANDARD SIEVE SIZES HYDROMETER ANALYSIS
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GRAIN SIZE IN MILLIMETERS
GRAVEL SAND SILT (nonplastic)
COARSE FINE COARSE MEDIUM FINE to CLAY (plastic)
SAMPLE NO. DEPTH (m) CURVE CLASSIFICATION Cc Cu D50 (mm)
92 85.7 O——=0 SILTY FINE TO COARSE SAND (SM) with fine gravel 1.3
93 89.2 0—=0  SILTY FINE SAND (SM) with a trace of medium sand 0.25
94 91.9 ~~—=  FINE GRAVEL (GW) with sand and a trace of coarse gravel 1.8 344 7.6
95 94.9 O——= FINE TO MEDIUM SAND (SW-SM) with silt, coarse sand and fine gravel 1.4 5.3 0.53

PERCENT RETAINED BY WEIGHT

¥500-Z¥-86 "ON 108l0id
G "ON JopJO Ysel 9904S

=1
&
=
-
=

SIUBYIIA] _:

auan]




o

Z¢l’ey86 31V1d

Plasticity index (Pl), (%)
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SFOBB Task Order No. 5

Project No. 98-42-0054

. Earth li"““l
= Mechanics

4 7

Normalized Deviator Stress

1.2

1.0

0.8

0.6

0.4

0.2

0.0

12

e
P
/D
0 2 4 6 8 10
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
G—o0 26 11.1 uu 276 54 0.7
—a 3 14.8 uu 345 113 0.9
A——" 48 32.3 uu 1069 240 0.7
— 57 40.5 uu 1241 260 0.5
e——o0 66 51.1 uu 1517 389 0.5

Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES
Unconsolidated-Undrained Triaxial Compression Test
Boring 98-43
SFOBB East Span Seismic Safety Project
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Coefficient of Consolidation, c, (mzlyear)

Data at tyo plus 1 or 2 hr, with solid symbol indicating extended loading increment
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Avg. Effective Vertical Stress Within Increment, @', .4 (kKPa)

INCREMENTAL CONSOLIDATION TEST RESULTS

Sample No. 28 - Depth: 11.8m
Boring 98-43
SFOBB East Span Seismic Safety Project
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Earth l GrO
Project No. 98-42-0054 Mechanics

0 Data at tyo plus 1 or 2 hr, with solid symbol indicating extended loading increment
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Avg. Effective Vertical Stress Within Increment, @', .4 (kKPa)

INCREMENTAL CONSOLIDATION TEST RESULTS
Sample No. 36A - Depth: 19.1m
Boring 98-43
SFOBB East Span Seismic Safety Project
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Earth l GrO
Mechanics

Data at tyo plus 1 or 2 hr, with solid symbol indicating extended loading increment
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INCREMENTAL CONSOLIDATION TEST RESULTS

Sample No. 36B (Horizontal Loading) - Depth: 19.1m
Boring 98-43
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Earth l GrO
Project No. 98-42-0054 Mechanics

0 Data at tgo plus 1 or 2 hr, with solid symbol indicating extended loading increment
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INCREMENTAL CONSOLIDATION TEST RESULTS

Sample No. 51 - Depth: 33.2m
Boring 98-43
SFOBB East Span Seismic Safety Project
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CRS CONSOLIDATION TEST RESULTS
Sample No. 63 - Depth: 46.3m
Boring 98-43
SFOBB East Span Seismic Safety Project
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Earth l GrO
Project No. 98-42-0054 Mechanics

0 Data at tyo plus 1 or 2 hr, with solid symbol indicating extended loading increment
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INCREMENTAL CONSOLIDATION TEST RESULTS
Sample No. 71A (Horizontal Loading) - Depth: 56.6m
Boring 98-43
SFOBB East Span Seismic Safety Project
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Earth l GrO
Mechanics

A2
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Coefficient of Consolidation, c, (mzlyear)

0 Data at tyo plus 1 or 2 hr, with solid symbol indicating extended loading increment
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INCREMENTAL CONSOLIDATION TEST RESULTS

Sample No. 71B - Depth: 56.6m
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CRS CONSOLIDATION TEST RESULTS

Sample No. 82 - Depth: 70.6m
Boring 98-43
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NO Ko CONSOLIDATED-UNDRAINED TRIAXIAL COMPRESSION
TESTS PERFORMED FOR THIS BORING
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NO ISOTROPICALLY CONSOLIDATED-DRAINED TRIAXIAL COMPRESSION
TESTS PERFORMED FOR THIS BORING
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Plasticity Index
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Boring 98-43

RELATIVE DENSITY INTERPRETED FROM CPT DATA

Estimated Effective Vertical Stress (ksf)
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5 Earth -I.-"GRO
Project No. 98-42-0054 Mechanics

Time
Date From To Description of Activity
November 13, 1998 0700 0800 Move barge to location 98-44. Set 4 anchors and 2 spuds.

0800 0815 Measure water depth of 1.7m (5.7 ft) using bottom sensor. Current
tide level is approximately +0.9m (+2.8 ft) MSL. Calculate mudline
elevation of —-0.9m (-2.9 ft) MSL.

0815 0840 Rig up for drilling.

0840 1020 Drill and sample from mudline to 10.4m (34 ft). Pull drill pipe to deck.

1020 1700 Reposition barge. Reconfigure stinger.

1700 2400 Set casing.

November 14, 1998 0000 0200 Drive stinger to 8.7m (28.5 ft).

0200 0330 Lower drill pipe to mudline and service piston.

0330 0600 Drill, sample, and CPT testing from mudline to 11.6m (38 ft).

0600 0700 Perform maintenance on CPT tool. Change flow control valve.

0700 1205 Loss of mud circulation. Drive stinger to 9.3m (30.5 ft). Barge not
level due to uneven mudline.

1205 1500 Slip joint lodged in moon pool. Pull drill pipe and casing to deck.

1500 1720 Wait on tide to winch over. Perform maintenance on rig.

1720 1730 Pull 2 spuds. Attempt to winch over. Barge stuck in mud.

1730 1800 Wait on tide.

1800 1900 Wait on tide. Attempt to winch barge over.

1900 1930 Reposition barge. Set 2 spuds.

1930 2400 Set casing. Reconfigure slip joint.

November 15, 1998 0000 0245 Attempt to align and drive casing. Unable to maintain plumb in casing
while barge rests on sloping ground.

0245 0615 Wait on tide.

0615 0740 Drive stinger to 8.2m (27 ft).

0740 0810 Drill to 7.6m (25 ft). Drill and sample from 7.6 to 9.5m (25 to 31 ft).

0810 0850 Perform CPT pipe test. Bad flow recorded during test.

0850 0930 Replace CPT flow control unit and metering cylinder. Perform deck
test.

0930 0935 Perform CPT pipe test.

0935 1100 Drill, sample, and CPT testing from 9.5m (31 ft) to 14m (46 ft).

1100 2030 Loss of circulation. Add on a length of casing and perform
maintenance on mud circulation system.

2030 2400 Drill, sample, and CPT testing from 14m (46 ft) to 18.3m (60 ft).

SUMMARY OF FIELD OPERATIONS
Boring 98-44
SFOBB East Span Seismic Safety Project
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Project No. 98-42-0054 Mechanics

Time
Date From To Description of Activity

November 16, 1998 0000 0015 Realign casing.
0015 1500 Drill, sample, and CPT testing from 27.4m (90 ft) to 100m (328 ft).
1500 1525 Pull drill pipe to deck.
1525 1600 Commence P- and S-wave velocity logging. Short circuit in cable.
1600 1815 Perform repair on suspension logging tool.
1815 2000 P- and S-wave velocity logging from 80.5m (264.1 ft) to 8.5m (27.9 ft).
2000 2045 Lower N-rod.
2045 2200 Mix and circulate cement grout. Grout boring 98-44.
2200 2230 Pull N-rod to deck.
2230 2400 Pull casing to deck.

November 17, 1998 0000 0030 Pull casing to deck.
0030 0350 Travel to Pier 50, San Francisco, to re-ballast and perform

maintenance on barge.

SUMMARY OF FIELD OPERATIONS
Boring 98-44
SFOBB East Span Seismic Safety Project
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-l-'utann

PROPOSED N6
ALIGNMENT

SUPPLY]
BARGE

DRILLING
BARGE

Coordinates in NAD83, CA Zone 3, meters.

TIDAL FLUCTUATION

EXISTING
BRIDGE

BORING 98-44

Soil and Rock
Sampling Depth

In-Situ Testing
Depth

Coordinates

Om-104m
(0 ft - 34 ft)

1,838,947
648,304

10.4 m - 100.0 m
(34 ft - 328 ft)

39m-99.1m

(13t - 325.2 ft)

1,838,947
648,311

I A
MEAN SEA LEVEL (MSL) (ELEVATION 0.0) i

SOUNDING
DEVICE

MUDLINE ELEVATION (MSL) =-0.9 m (-2.9 ft)

BOTTOM ELEVATION (MSL) = -100.9 m (-330.9 ft)

| 9842\0054l0c3.dsf(0,44)

Boring 98-44

DEPTH AND LOCATION REFERENCE MAP

SFOBB East Span Seismic Safety Project

INITIAL WATER DEPTH
=1.7m (5.7 ft)

BORING DEPTH = 100.0 m (328 ft)
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PROJECT NO: 98-42-0054 START DATE: 11/13/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-44 (Oakland Shore Approach) COMPLETION DATE: 11/17/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1838947 N648311 Minsit 5 10 15 20 25 30 1 2 3 4 5 6 7 8 9 10
CA State Plane Zone 3, NAD83, Meters . CORING RATE E::g;fr; FRACTURE DENSITY
Min/m 59 40 60 80 5 10 15 20 25 30
g . Psi 5,000 10,000 15,000 20,000 4
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
o) gl & | = 20 40 60 80 MPa 20 40 60 80 100 120 140| [ &%
= - =) T T T T T T T g T T T T g =
; ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 1.0 2.0 3.0 4.0 5.0 6.0 7.0 =
H & o E COUNT] MATERIAL DESCRIPTION = kNIm3 SUBMERGED UNIT WEIGHT E:: SOIL UNDRAINED SHEAR STRENGTH E
w ol Bl MUDLINE ELEVATION: -0.9m (MSL) i 7 9 11 50 100 150 200 250 300 _ 350| | ©
| e WOR T Eine SAND (SP), loose, dark gray (1.3m)| | Ly g =Y
WOH = ' =
woH | Fat CLAY (CH), soft to firm, olive gray. SEARD Y RN ®
> WwoH | -dark gray, with silty sand layers, to 2.4m 4.0 'ET—FL{.
-4 woH | -with shells and shell fragments, below 2.7m + o ®
B WOH -clayey sand at 3.2m I -
7/60cm | -with silt pockets, 3.7m to 7.0m [} T e - A, o
b 6/60cm 420 60-fe
-8 gfgggm -with mica at 7.6m L 51 TR -@-—
- BYSE | -with mica and an H2S odor, at 9.1m (10.1m) .+:E"$f.ff.f.f.f.f.;fw
) . ) a
> 138/8 cm Silty Fine to Medium SAND (SM), very dense, greenish gray : ¥
-12 -clay layer, 11.0m to 11.3m ;
B PUSH 1]l [ ] a
-clay layer, 13.7m to 14.0m
b = PUSH (15.4m) me o o
° Fat CLAY (CH), stiff to very stiff, greenish gray =
B -silt layer, 15.8m to 16.0m ) g
-with sand pockets, wood fragments, and organic matter pockets, [\ N
PUSH | at 18.6m Ol ---==n=nnn-n @-------- -+ n .ﬁ,
'—20 -with a silt layer at 19.5m (20.1m) =
B Fat CLAY (CH), very stiff, greenish gray
| -sand layer, 20.4m to 20.7m e el I el
-sand layer, 21.0mto213m Iy ||l 4. S
'—24 24 PUSH -with silt pockets, partings, and seams, and mica, at 22.9m v + o o8+ 2® *
£
- (25.8m) —
b 7{ Fat CLAY (CH), very stiff to hard, dark greenish gray =
28 pPUSH | -with silt pockets ®-0O5
28+ SAVE | -sandy clay at 27.9m .....#_ -+ A
B i §ﬁ¥E -with mica and shell fragments, 28.7m to 29.9m Vi '::",_;_IL_
P32, See Plate 98-44.6 =
| for detailed stratigraphy 2\
, (34.1m) ) ~— o
> PUSH | Fat CLAY (CH), very stiff, greenish gray @ =+ a chp
-36 -lean clay with mica, and calcareous nodules, to 34.7m Vil > <>
| -with silt pockets and partings, and with wood fragments and
PUSH organic matter pockets, at 37.2m (38.7m) Rl OE®-----+ A w’ 2
’_40 Lean CLAY (CL), very stiff to hard, greenish gray 3 ]
-with silt layers VI =
PUSH | -with organic matter pockets at 42.1m EF D + o S '$"‘
| P (43.6m) —
Fat CLAY (CH), very stiff to hard, greenish gray §_—
-with silt pockets and partings, mica, and with gas blisters, at i
P-48 BYGE | 46.9m X . 7 S -+
b (51.2m)
-52 Fine to Coarse SAND (SW-SM) with silt and fine gravel, (524m)f X = - - -
5 PUSH -ldense, dark greenish gray [ T OO o1 T ®
= ==
Fat CLAY (CH), very stiff to hard, greenish gray e
’-56 -with silt partings and mica at 52.4m §
-silt layer, 54.1m to 54.3m
B PUSH | -fissured, and with a few shell fragments, at 57.3m B hEEE(c): TEEPEEE PP Pt A @ ® ."‘
5%
P-60
i Y %
-with mica at 62.2m ) P - +
b RS B e wu ¢
XI
JE
P68 , _
| PUSH | -with wood fragments and organic matter pockets, below 68.0m F--o-------- E-O-F A N ~
P-72 ﬂ;‘ }
i 3 =
b PUSH | -with gas blisters at 74.4m HEO-- @ ~+ % A
-76 (76.2m)
B Lean CLAY (CL), hard, greenish gray é;e <§;
-with sand seams at 78.0m T
Pso -with a silt layer at 78.6m 7
B 80 ) . .
PUSH | -mottled with gray, and with gas blisters, at 80.5m Xi +@®--------- -+ [01] [ ] ® GA
i | SRVE -with silt seams at 81.4m o0+ o ©
> -sand layer, 82.6m to 82.9m
-84 -interlayered, silt and clay, below 82.9m (84.3m) _
= PUSH Silty Fine SAND (SM), dense, greenish gray (86.0m), X1 e - A
> ,..-"?" Lean CLAY (CL), hard, greenish gray
-88 882 -sand layer, 87.5m to 87.8m
| P e -sand layer, 87.9m to 88.0m XV
E / F=30/20cm)| @ =+ o.O ®
,,.-""i (91.4m)
e Fine to Medium SAND (SP), dense to very dense, greenish gray
-silty sand to 92.4m
30/10 -with a clay layer at 92.0m XV ® o)
cm
(96.8m)
Fat CLAY (CH), hard, greenish gray -]
XVI —
pusi | Sickensidedatonrm 77 P N A
B [TOTAL DEPTH: 100.0m BACKFILLED WITH: Cement Grout
104 1044
108 40~
»
12412
»
116 116
P-120

Report Date: 05/03/99

LOG OF BORING AND TEST RESULTS
BORING 98-44
SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 11/13/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-44 (Oakland Shore Approach) COMPLETION DATE: 11/17/98 DRILLING METHOD: Rotary Sample Boring (Wet)
g Coordinates: E1838947 N648311 1 [ 1 2 3 4 5 6 7 8 9 10 ;
= CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION g
S gl W | = | [MPa o1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 @
= - w =) + . = = =t =t =t =t =t T —T——— | &
< z F & | BLOW E | |1sg 50 100 150 200 250 300 350 400 450 500 TSFO 10 20 30 44 | Z
& &l 2 |5[coun MATERIAL DESCRIPTION g TIP RESISTANGE EXCESS =
o w| O - MPa FRICTION RATIO (%) PORE PRESSURE o
w ol Bl MUDLINE ELEVATION: -0.9m (MSL) @ 5 10 15 20 25 30 35 40 45 23456789 |0 1 2 3 [ © |
| L \‘;vaz Fine SAND (SP), loose, dark gray (.3m)| |
WOH | Fat CLAY (CH), soft to firm, olive gray.
| WOH
WOH
I o See Plate 98-44.6 I —
> 6/60cm for detailed stratigraphy l i -
® e
i 9/60cm §JF
S/AVE (10.1m)
b 0/59em|Silty Fine to Medium SAND (SM), very T e e
-12 dense, greenish gray —
B PUSH | -clay layer, 11.0m to 11.3m 1]l B R i
-clay layer, 13.7m to 14.0m =
| == PUSH (15.4m) ]
Fat CLAY (CH), stiff to very stiff, greenish £ — I
B gray \Y; ;:;:7(7 =
PUSH ; PN
P20 (20.1m) = == <3
B Fat CLAY (CH), very stiff, greenish gray = K E_J
i -sand layer, 20.4m fo 20.7m i =
'_24 PUSH -sand layer, 21.0m to 21.3m Vv
244 - =
- (25.8m) i < L
’f Fat CLAY (CH), very stiff to hard, dark ES = N
'.28 28 PUSH | greenish gray
SAVE
- SAVE
i SAVE Vi
F
P32 1 d
324 1
i { Z
i (34.1m) =
> PUSH | Fat CLAY (CH), very stiff, greenish gray
-36 -lean clay with mica, and calcareous Vil
B PUSH nodules, to 34.7m
(38.7m) = = 5
P40 Lean CLAY (CL), very stiff to hard, it | | == i
reenish gra 5 = tqg
- 9 gray Vil ¥ ;
PUSH |
| P (43.6m) SHRERE] BB Al
Fat CLAY (CH), very stiff to hard, e =
i greenish gray )( £
PUSH
P48 SAVE IX
i §s 4 {
(61.2m) <
P52 (52.4m] X
| PUSH [ Fine to Coarse SAND (SW-SM) with silt
-lﬁnd fine gravel, dense, dark greenish gray i b = N
| . Fat CLAY (CH), very stiff to hard, { =
greenish gray
B PUSH
P-60 ’%
PUSH
Py SAVE i
| XI g %
>
¥ 2
’-68 -with wood fragments and organic matter
i PUSH | pockets, below 68.0m
E
| P - £ e
| i
b PUSH | -with gas blisters at 74.4m
76 (76.2m) = o
B Lean CLAY (CL), hard, greenish gray 28 1 }
P = | TR
P80 o "
PUSH X
i | SAVE
-sand layer, 82.6m to 82.9m = - Ll
P-s4 (84.3m) L — i
- Silty Fine SAND (SM), dense, greenish Xl
ll.ll"r PUSH -I gray (86.0m\|
P-ss 88 J—": . Lean CLAY (CL), hard, greenish gray , _ e
| " -sand layer, 87.5m to 87.8m XV ES E
,/::: 30/20cm| -Sa@nd layer, 87.9m to 88.0m
,,.-""i (91.4m)
SN Fine to Medium SAND (SP), dense to I A — =
very dense, greenish gray
-silty sand to 92.4m XV
30/10cm| _yith a clay layer at 92.0m
(96.8m) -
Fat CLAY (CH), hard, greenish gray S by il
i ) XVI = 4
pusH | Slickensided at99.7m __ | |
B [TOTAL DEPTH: 100.0m
BACKFILLED WITH: Cement Grout
-104
1044
108 40~
>
12412
>
116 116
P20 .
Report Date: 05/03/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 11/13/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-44 (Oakland Shore Approach) COMPLETION DATE: 11/17/98 DRILLING METHOD: Rotary Sample Boring (Wet)
g Coordinates: E1838947 N648311 fts 2,500 5,000 50 100 150 200 250
. hm-ft
= CA State Plane Zone 3, NAD83, Meters g SHEAR WAVE VELOCITY ohm RESISTIVITY
o gl & | s m/s 0,500 1,000 1,500 2,000 ohm-m 5 40 60
= IS w =) . T . 4 . . . . —r—T—T—T
= £ E 2 333:5"7 MATERIAL DESCRIPTION E fus 2:500 5,000 i 4 0 8 101219
H & o E = s COMPRESSION WAVE VELOCITY ——————————- — NATURAL GAMMA (API UNITS) — CALIPER
w ol Bl MUDLINE ELEVATION: -0.9m (MSL) b s 500 1,000 1,500 2,000 40 80 120 5 10 15 20 25 30 35
i \‘;vaz Fine SAND (SP), loose, dark gray (1.3m) |
b ’f WOH | Fat CLAY (CH), soft to firm, olive gray.
d WOH
4 4-% WOH
i ] WOH See Plate 98-44.6 I
7/60cm ] :
’8 / 6/60cm for detailed stratigraphy
- - 8/60
M)
2 0110/60C (10.1m) )/ L
[ = PE30/25¢m Sty Fine to Medium SAND (SM), very dense, greenish ]
- gray "I~
i PUSH | -clay layer, 11.0m to 11.3m m <,
-clay layer, 13.7m to 14.0m <
Ps = PUSH (15.4m) i
. Fat CLAY (CH), stiff to very stiff, greenish gray ===
- -silt layer, 15.8m to 16.0m v /
PUSH 4
P20 (20.1m) S
B Fat CLAY (CH), very stiff, greenish gray /
] -sand layer, 20.4m fo 20.7m <
'24 pUSH | -sand layer, 21.0m to 21.3m Vv g
et 24+ IS
: (25.8m), )
b 7{ Fat CLAY (CH), very stiff to hard, dark greenish gray ( [/‘
28 pg] RUSH [ -sandy clay at 27.9m I
| § V) -with mica and shell fragments, 28.7m to 29.9m {
| AV Vi w
P32
324 N
i i (34.1m) \
> PUSH | Fat CLAY (CH), very stiff, greenish gray P
_36 . .
-lean clay with mica, and calcareous nodules, to 34.7m {
| -with silt pockets and partings, and with wood Vil / 5
PUSH fragments and organic matter pockets, at 37.2m (38.7m) >
’_40 Lean CLAY (CL), very stiff to hard, greenish gray 7
-with silt layers ~
- VIl N
PUSH | -with organic matter pockets at 42.1m ot
| (43.6m) /
Fat CLAY (CH), very stiff to hard, greenish gray /\ )z
-with silt pockets and partings, mica, and with gas {
| T RYSH | blisters, at 46.9m IX )
s }
|2 (51.2m) \ L
-52 Fine to Coarse SAND (SW-SM) with silt and fine (52.4m)| X -
L PUSH ]gravel, dense, dark greenish gray | Y
Fat CLAY (CH), very stiff to hard, greenish gray
’-56 -with silt partings and mica at 52.4m b
-silt layer, 54.1m to 54.3m 7
B PUSH | -fissured, and with a few shell fragments, at 57.3m >
P60 >
= [/
/
PUS| -with mica at 62.2m N
Py SXVE i
XI ( |
i )
’-68 -with wood fragments and organic matter pockets, below ( {
i PUSH | 68.0m <
V
’-72 Y
7
- |
/
b PUSH | -with gas blisters at 74.4m ‘
76 (76.2m) !
L Lean CLAY (CL), hard, greenish gray AN
-with sand seams at 78.0m BN
’-80 -with a silt layer at 78.6m <
80 PXSE -mottled with gray, and with gas blisters, at 80.5m Xl >
i | SAVE [ -with silt seams at 81.4m
> -sand layer, 82.6m to 82.9m
-84 -interlayered, silt and clay, below 82.9m (84.3m)
B USH Silty Fine SAND (SM), dense, greenish gray (86.0m) X
> ,..-"?" Lean CLAY (CL), hard, greenish gray
-88 882 -sand layer, 87.5m to 87.8m
| P e -sand layer, 87.9m to 88.0m XV
—/I'SO/ZOCm
,,.-""i (91.4m)
e Fine to Medium SAND (SP), dense to very dense,
greenish gray
-silty sand to 92.4m XV
30/10cm| _yith a clay layer at 92.0m
(96.8m)
Fat CLAY (CH), hard, greenish gray
XVI
puUsH f:Slickensidedat99.7m ____ .. |...]
B [TOTAL DEPTH: 100.0m
i BACKFILLED WITH: Cement Grout
-104
1044
108 40~
»
12412
»
116 116
P-120
Report Date: 05/05/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 11/13/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-44 (Oakland Shore Approach) COMPLETION DATE: 11/17/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1838947 N648311 Minsit 5 10 15 20 25 30 1 2 3 4 5 6 7 8 9 10
CA State Plane Zone 3, NAD83, Meters i Frac./ft
Min CORING RATE Frac/m FRACTURE DENSITY
in./m 2.0 4.0 6.0 8.0 ? 1.0 1.5 2.0 2.5 3.0
g . Psi 5,000 10,000 15,000 20,000 4
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
S gl W e = 20 40 60 80 MPa 20 40 60 80 100 120 140 [
= - w =) =t =t T . * T + > w = = =t =t =
<>t ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 1.0 2.0 3.0 4.0 5.0 6.0 7.0 r1
H & o 5 COUNT] MATERIAL DESCRIPTION = kNIm3 SUBMERGED UNIT WEIGHT E:: SOIL UNDRAINED SHEAR STRENGTH E
w Q| » |» MUDLINE ELEVATION: -0.9m (MSL) i 5 7 9 11 50 100 150 200 250 300 _ 3s0| [ ©
‘-1 WOH | Fine SAND (SP), loose, dark gray ] ) Oo
B -with shell fragments |
| ) B \won (1.3m) = e 5
B *y Fat CLAY (CH), soft to firm, olive gray. =He = ?
Q 2] -dark gray, with silty sand layers, to 2.4m 0
3 | WOH TS °
| . / -with shells and shell fragments, below 2.7m _
| 1 / WOH | _clayey sand at 3.2m +---=--B e 130
- 1 / -with silt pockets, 3.7m to 7.0m B
4~ WOH O
b % o= e =N
b 5 / WOH , 2
"6 / %\0
i Il
| 7/60cm r
p, % Fo et (%
i / 6/60cm N
b, 7 % O o+te @?
- ’/ 8/60cm | -with mica at 7.6m I S T -@-—+
| 4 8 /
-9
i 1 PUSH -
9 9/60cm
)_10 g SAVE | -with mica and an H2S odor, at 9.1m ]
| - 10/60cm ""'_',_' 8 S 8 & .
(10.1m) o)
P-11 30/25cm| Silty Fine to Medium SAND (SM), very dense, greenish gray ® 9)
- -sandy clay with mica at 10.4m
-with a clay layer at 10.8m
’_12 -clay layer, 11.0m to 11.3m
- -with a clay layer at 11.6m
P13 ith f tains at 12.5
B -with ferrous stains at 12.5m
PUSH m [ ] a
P14
B -clay layer, 13.7m to 14.0m
P15
B PUSH -with a few clay pockets at 14.6m me o O
Pis . (15.4m)
- o Fat CLAY (CH), stiff to very stiff, greenish gray Q_sﬁ
16 -silt layer, 15.8m to 16.0m —
Pz =
> 174 g\\
-18 / /(/
Y v 5
P 87 o
h | / -with sand pockets, wood fragments, and organic matter pockets,
i PUSH [ at 18.6m o =T @---m-n-- -t R
> 194
20 / ith a silt layer at 19.5 :
B 1 -with a silt layer at 19.5m
b 20 (20.1m) &
-21 e Fat CLAY (CH), very stiff, greenish gray
- Eﬁ -sand layer, 20.4m to 20.7m i ia L
| 2 21 -sand layer, 21.0m to 21.3m
Y ===
22+
P23 %
i ] PUSH | -with silt pockets, partings, and seams, and mica, at 22.9m I I
b, 28 \ o0 & %
5N
P-25 <
- 3
K\\\
P-26 —
- (25.8m) G
> ? Fat CLAY (CH), very stiff to hard, dark greenish gray —
-27 -with silt pockets —
i L &
P28
PUSH [ _sandy clay at 27.9m Hroenen-- - m A %&_’
P20 SAVE . .
- -with mica and shell fragments, 28.7m to 29.9m IR @ i - L 4
SAVE
P30 Heemenes 00---+ .
- SAVE
Vi =#=======@====+—-|’- <
P31
B %L,
P-32 Ch
P33 3
P34 N
(34.1m)
P35 pusH | Fat CLAY (CH), very stiff, greenish gray P
- -lean clay with mica, and calcareous nodules, to 34.7m @ s Q M
P36
i &
P-7 viI o
B -with silt pockets and partings, and with wood fragments and
'38 PUSH organic matter pockets, at 37.2m T 3
-oo ety tety e O®----+ A
38+
by YL
| T (38.7m)
I - -
> 39-’..-""'. Lean CLAY (CL), very stiff to hard, greenish gray
-40 / -with silt layers Vil
/s

Report Date: 04/30/99

LOG OF BORING AND TEST RESULTS
BORING 98-44
SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 11/13/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-44 (Oakland Shore Approach) COMPLETION DATE: 11/17/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: 1838947 N648311 Mindit 5 T 15 20 25 % T 2z 3 4 5 6 1 8 o 10 |[ ]
CA State Plane Zone 3, NAD83, Meters "y CORING RATE :::gﬁ FRACTURE DENSITY
in./m 2.0 4.0 6.0 8.0 5 1.0 1 .5 2.0 2.5 3.0
g . Psi 5,000 10,000 15,000 20,000 4
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
S Elf|g = 20 40 80 80 MPa20 40 60 80 100 120 140l |
= - =) T T T T T T T g T T T y T =
; ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 1.0 2.0 3.0 4.0 5.0 6.0 7.0 =
u RE COUNT MATERIAL DESCRIPTION E e SUBMERGED UNIT WEIGHT Ef: SOIL UNDRAINED SHEAR STRENGTH e
w Q| » |# MUDLINE ELEVATION: -0.9m (MSL) i 5 7 9 11 50 100 150 200 250 300 _ 350| | ©
‘-41 y Lean CLAY (CL), very stiff to hard, greenish gray (‘7
- % ?—‘3—1‘
414 = =
P-a2 /
i / . ) VIl
)_43 PUSH | -with organic matter pockets at 42.1m TS + oo b > .
| 4 —
7-44 (43.6m) Q\*
Fat CLAY (CH), very stiff to hard, greenish gray <‘—:‘
P £ 8
B e’) r?
P47
B -with silt pockets and partings, mica, and with gas blisters, at & @
PUSH | 469m | | =@ e e =
| T 46.9m X FeED -+ yaY ¥ NN
- SAVE
:k'.'.'.'.'.'.@".'.'.'.'.'.'.'.'.'.'.'.'.-’ﬁ-' ’
P49
= 4; {
P50 i
P51 R
- (51.2m) Ll
B Fine to Coarse SAND (SW-SM) with silt and fine gravel, dense,
dark greenish gray X
P53 oUSH (52.4m) -
- Fat CLAY (CH), very stiff to hard, greenish gray i @& OLF---=--=-=== T I X
> -with silt partings and mica at 52.4m
-54 = T =
}_55 -silt layer, 54.1m to 54.3m — T
P56 i
P57 7
| 4 ) .
-58 PUSH | -fissured, and with a few shell fragments, at 57.3m £ ° ®
B T or J f A %@ ""
€ —
| ? 5
P-c0 RN
| g <;
P51 3
B Y
: oz
P62 :
P -with mica at 62.2 ®
63 PUSH [ -with mica at 62.2m +CEk----- @----------- + Aot
I A
’-64 SAVE + P + ‘4.
[ = —
P65 xi 5 g
P66 R
X [ ¢
P67 YR
| JRE S
P-ss
’-69 PUSH | -with wood fragments and organic matter pockets, below 68.0m @i B-O-+ A ® _‘_,_
P-70
= =
% Rare
P72 I
P73 303
i 55
P74
7"75 PUSH | -with gas blisters at 74.4m HO--@ + ®’ i
P76 /
| 76'4 (76.2m) -
B 1, Lean CLAY (CL), hard, greenish gray
7 s =
P.s / > >
’ | R
> 78'/ -with sand seams at 78.0m Xl
-79 N
- i -with a silt layer at 78.6m PR
> 794
-80 /
/s
Report Date: 04/30/99 SFOBB East Span Seismic Safety Project
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PROJECT NO:
BORING:

98-42-0054
98-44 (Oakland Shore Approach)

START DATE:

COMPLETION DATE:

11/13/98
11/17/98

DRILLER:

Fugro-McClelland Marine Geosciences

DRILLING METHOD: Rotary Sample Boring (Wet)

BLOW
COUNT]

ELEVATION, m.
DEPTH, m.
SAMPLER

Coordinates: E1838947 N648311
CA State Plane Zone 3, NAD83, Meters

MATERIAL DESCRIPTION
MUDLINE ELEVATION: -0.9m (MSL)

15 20 25

CORING RATE
40 60

MinJft 5 30

Min./m 20 80

1 3 4 5 6 7 8 9
Frac./ft

Frac./m FRACTURE DENSITY
2 %

10

30

10

ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS
20 40 60 80

5,000 10,000 15,000 20,000

ROCK UNCONFINED COMPRESSIVE STRENGTH
MPa 20 40 60 80 100 120

PSI
140

KCF 0.03 0.04 0.05 0.06 0.07 0.08
3 SUBMERGED UNIT WEIGHT
KN/m
5 7 9 11

STRATUM NO.

20 30 40 50 60 7.0

SOIL UNDRAINED SHEAR STRENGTH

1.0
KSF
kPa

50 350

“\:: SOIL TYPE

PUSH
SAVE

: k\@:ﬁk\

Lean CLAY (CL), hard, greenish gray
-mottled with gray, and with gas blisters, at 80.5m

-with silt seams at 81.4m

-sand layer, 82.6m to 82.9m
-interlayered, silt and clay, below 82.9m

(84.3m)

9 -+ @

100 150 200 250 300

"N

®

0]

X

|

PUSH

Silty Fine SAND (SM), dense, greenish gray

(86.0m)

Xl

NN

T1f30/20cm

Lean CLAY (CL), hard, greenish gray

-sand layer, 87.5m to 87.8m
-sand layer, 87.9m to 88.0m

(91.4m)

XIv

30/10cm)|

Fine to Medium SAND (SP), dense to very dense, greenish gray
-silty sand to 92.4m
-with a clay layer at 92.0m

(96.8m)

XV

.

PUSH

Fat CLAY (CL), hard, greenish gray

-slickensided at 99.7m

[TOTAL DEPTH: 100.0m BACKFILLED WITH: Cement Grout

XVI

N

4 @orirnoes b0

| CPT INTERVAL

Report Date: 04/30/99

LOG OF BORING AND TEST RESULTS

BORING 98-44

SFOBB East Span Seismic Safety Project




B.'v¥-86 ALV1d

PROJECT NO: 98-42-0054 START DATE: 11/13/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-44 (Oakland Shore Approach) COMPLETION DATE: 11/17/98 DRILLING METHOD: Rotary Sample Boring (Wet)
: Coordinates: E1838947 N648311 1 [ 1 2 3 4 5 6 7 8 9 10 (]
E, CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION g
5 gl & | s | |MP2 o1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 @
= - =) g T T T T T T T T T —T——— | &
< z F & | BLOW E | |1sg 50 100 150 200 250 300 350 400 450 500 TSFO 10 20 30 44 | Z
& &l 2 |5[coun MATERIAL DESCRIPTION g TIP RESISTANGE EXCESS =
o w| O - MPa FRICTION RATIO (%) PORE PRESSURE o
w alo | MUDLINE ELEVATION: -0.9m (MSL) @ 5 10 15 20 25 30 35 40 45 23456789 |0 1 2 3 [ © |
‘-1 WOH | Fine SAND (SP), loose, dark gray
B -with shell fragments |
| = B WoH (1.3m)
B ’V Fat CLAY (CH), soft to firm, olive gray.
24 -dark gray, with silty sand layers, to 2.4m
| ) WOH
| */ -with shells and shell fragments, below
34 / 2.7m
| 1 / WOH | _clayey sand at 3.2m
- 7/ -with silt pockets, 3.7m to 7.0m
4 WOH ==
rs / “ =
i [~
b 5 / WOH =
"6 ~—
; 6_% 7/60cm It
> 7 /
i / 6/60cm
'—8 ! / ( =
| . X 3 T
- / 8/60cm | -with mica at 7.6m ) =
|2 8
-9 i PUSH =
B 9/60cm {é
)_10 9 SAVE | -with mica and an H2S odor, at 9.1m ,E
i R 10/60cm ;'
(10.1m) [ SN
P14 30/25cm|  Silty Fine to Medium SAND (SM), very R =y i
B dense, greenish gray ) —
> -sandy clay with mica at 10.4m e
-12 -with a clay layer at 10.8m IR rani
L -clay layer, 11.0m to 11.3m s
b -with a clay layer at 11.6m
-13
B pusH | -with ferrous stains at 12.5m i
’-14 o] P Ny 1
i -clay layer, 13.7m to 14.0m 4 — e
| &1 .
B PUSH -with a few clay pockets at 14.6m
P (15.4m) L
- ] Fat CLAY (CH), stiff to very stiff, greenish P —
b 164 gray f> - — 4
17 | -silt layer, 15.8m to 16.0m {7 S
174 1 —
Pag ] =
\ v <
P19 187 . )] %
) -with sand pockets, wood fragments, and
i PUSH | organic matter pockets, at 18.6m
194 — —
P20 o L i
| R -with a silt layer at 19.5m g <
b, 201 (20.1m) N =
-21 Fat CLAY (CH), very stiff, greenish gray L2 |
B -sand layer, 20.4m to 20.7m —
-sand layer, 21.0m to 21.3m 3
P22 y <~
B A
P23
B -with silt pockets, partings, and seams,
S PUSH | and mica, at 22.9m \Y
P-25
2
’-26 /_j . Z o
5 (25.8m) { S
> Fat CLAY (CH), very stiff to hard, dark b -
-27 greenish gray —
B -with silt pockets =
P28
> PUSH -sandy clay at 27.9m
7'29 SAVE | -with mica and shell fragments, 28.7m to
29.9m
SAVE
P-30
- SAVE
\Y|
P31
i =X
4 z
| 4 J
-32 5 Et
- 1 !
P33 %
’_34 & 28
> (34.1m)
-35 pusH | Fat CLAY (CH), very stiff, greenish gray
B -lean clay with mica, and calcareous
’36 nodules, to 34.7m
P37 - . .
i -with silt pockets and partings, and with Vil
wood fragments and organic matter
'—38 pUSH | Ppockets, at 37.2m
> 38'/ o R ]
[0 ' (38.7m) S o .
> 39_;.-"'" Lean CLAY (CL), very stiff to hard, 8 = g
40 greenish gray VIl e qg
1 ;.-' -with silt layers 25 =
A =
Report Date: 04/30/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 11/13/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-44 (Oakland Shore Approach) COMPLETION DATE: 11/17/98 DRILLING METHOD: Rotary Sample Boring (Wet)
g Coordinates: E1838947 N648311 1 [ 1 2 3 4 5 6 7 8 9 10 ;
= CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION g
S gl W | = | [MPa o1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 @
E - w =) + . = = =t =t =t =t =t T —T——— | &
< z F & | BLOW E | |1sg 50 100 150 200 250 300 350 400 450 500 TSFO 10 20 30 44 | Z
& &l 2 |5[counT MATERIAL DESCRIPTION g TIP RESISTANGE EXCESS =
o w| O - MPa FRICTION RATIO (%) PORE PRESSURE o
w Q| » |# MUDLINE ELEVATION: -0.9m (MSL) i 5 10 15 20 25 30 35 40 45 23456789 [0 1 2 3 °
‘-41 y Lean CLAY (CL), very stiff to hard, 75 ; — >
5 % greenish gray S =
q [——
414 s {
P42 /
[ / ) , Vil
| 3 43 PUSH | -with organic matter pockets at 42.1m
> ‘ =
[ 44 (43.6m) > A
Fat CLAY (CH), very stiff to hard, o ~ 4
| T greenish gray f( T
| { ; 4 <}r
'—46 { : >
= } k -
P47
B -with silt pockets and partings, mica, and
Ps PUSH | with gas blisters, at 46.9m
- SAVE X
P49
P50 3 3
5
P51 ]
P52 ozml  f o _ _{ 1
i Fine to Coarse SAND (SW-SM) with silt . A I
and fine gravel, dense, dark greenish gray X
| 5% PUSH (52.4m)
B Fat CLAY (CH), very stiff to hard,
'S greenish gray
-54 -with silt partings and mica at 52.4m RE
- g =3
. S 5 3
Pss -silt layer, 54.1m to 54.3m == E=ui —
B y S
| 4
7-56 / L
P57 y
’58 -fissured, and with a few shell fragments,
[ © PUSH | at 57.3m
P59 nl i}
| & ~ (
7-60 g‘
P51 ¢ 5
P62 F
’-63 PUSH | -with mica at 62.2m
| SAVE
P64
B iy
Pes XI g
| 3
P66 y
P67 |
P-ss
’69 -with wood fragments and organic matter
[~ PUSH | pockets, below 68.0m
P-70
\ N
P-71 : }
P-72 I8 J
B il
P73 ! {
i ) g
P74
’_75 i .
i PUSH | -with gas blisters at 74.4m
P76 /
- 76-4 (76.2m) + _
B 1, Lean CLAY (CL), hard, greenish gray >
77-/
'—78 %
P 78-% -with sand seams at 78.0m Xl = —%_l
- % -with a silt layer at 78.6m 3 <
794
P50 %
/s
Report Date: 04/30/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 11/13/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-44 (Oakland Shore Approach) COMPLETION DATE: 11/17/98 DRILLING METHOD: Rotary Sample Boring (Wet)
r Coordinates: E1838947 N648311 | [7sf 1 3 3 7 z 5 7 3 1) 10 ;
= CA State Plane Zone 3, NAD83, Meters g SLEEVE FRICTION g
o) gl & | s | |MP2 o1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 @
> - =] 7 7 7 7 7 7 7 7 7 7 ——— | &
< z F & | BLOW E | |1sg 50 100 150 200 250 300 350 400 450 500 TSFO 10 20 30 44 | Z
& &l 2 |5[counT MATERIAL DESCRIPTION g TIP RESISTANGE EXCESS =
o w| O - MPa FRICTION RATIO (%) PORE PRESSURE o
w ol |» MUDLINE ELEVATION: -0.9m (MSL) @ 5 10 15 20 25 30 35 40 45 23456789 |0 1 2 3 [ © |
‘-81 y Lean CLAY (CL), hard, greenish gray
B b PUSH | -mottled with gray, and with gas blisters,
814 at 80.5m
| 29 SAVE | T
i | -with silt seams at 81.4m
Pos 827 /E Xil
- i -sand layer, 82.6m to 82.9m g
_"" -interlayered, silt and clay, below 82.9m —
bo, 8 ? y . = =
X 7 = = b
Pss 84'A (84.3m) = 5 -
B X Silty Fine SAND (SM), dense, greenish R < IaRE
gray
Pss Xl
i 86 oS PUSH (86.0m)
'—87 l..-""r/ Lean CLAY (CL), hard, greenish gray
87-/
P-s8 /g‘.:
| R e -sand layer, 87.5m to 87.8m =t e Pt
884 -sand layer, 87.9m to 88.0m ——— = e
P-so L, £ il
7 89 / X i
P-90 %
i 904 / TT130/20cm
Por 7] /
914
Poo "] (91.4m) L
i 2 Fine to Medium SAND (SP), dense to T = L — -
very dense, greenish gray p——— == 3
P93 -silty sand to 92.4m + =
B -with a clay layer at 92.0m
P94
P95 xv
- 30/10cm)|
P96
P-o7 o L
- S (96.8m) B BE=g
974 Fat CLAY (CH), hard, greenish gra — B
Pos i"'/ (CH), hard, g gray = 3 :
- o / 7\; {; e
bos P/
e Y wl| : 1
99-/ 1 j \
P00 | / -
B PUSH | -slickensided at 99.7m
Pioq 10 TOTAL DEPTH: 100.0m [
i BACKFILLED WITH: Cement Grout
> 101
-102 |
102+
P03 |
1034
P04 |
104+
P05 |
1054
P06 |
106+
P07 |
1074
P08 |
108+
P00 |
109
P10 |
110
Pt
1114
P2 ]
112-
P13 7]
113
Pa1a ]
114
P15 ]
115
P16 ]
1164
P17 7]
1174
D1 ]
118+
P19 |
119
P20 |
Report Date: 04/30/99 SFOBB East Span Seismic Safety Project
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PROJECT NO: 98-42-0054 START DATE: 11/13/98 DRILLER: Fugro-McClelland Marine Geosciences
BORING: 98-44 (Oakland Shore Approach) COMPLETION DATE: 11/17/98 DRILLING METHOD: Rotary Sample Boring (Wet)
Coordinates: E1838947 N648311 Mindit 5 10 15 20 25 30 1 3 4 5 6 7 8 9
CA State Plane Zone 3, NAD83, Meters CORING RATE :rac.;ft FRACTURE DENSITY
Min/m 9 40 60 80 rac.m 10 15 20 25
g . Psi 4,000 8,000 12,000 16,000 4
= % ID TESTS/RQD/RECOVERY(%)/EQ. BLOW COUNTS ROCK UNCONFINED COMPRESSIVE STRENGTH >
o gl W | s 20 40 60 80 MPa 20 40 60 80 100 &
= - w =) — — 7 = T 7 > > — — — 7 =
§ ':I_: E i BLOW E KCF 0.03 0.04 0.05 0.06 0.07 0.08 0.2 0.4 0.6 0.8 1.0 1.2 =
H & o E COUNT] MATERIAL DESCRIPTION = kNIm3 SUBMERGED UNIT WEIGHT Elf: SOIL UNDRAINED SHEAR STRENGTH E
w ol o |» MUDLINE ELEVATION: -0.9m (MSL) L 5 7 9 11 10 20 30 40 50 °
> 1 S WOH | Fine SAND (SP), loose, dark gray n PY oo
i -with shell fragments I
P2 1 B WoH (1.3m) m e 0
| ary Fat CLAY (CH), soft to firm, olive gray. 2@ - S-@
-dark gray, with silty sand layers, to 2.4m
> 24 [m]
>3 WOH O
| i @nn R ns -+ ° _Se
i % -with shells and shell fragments, below 2.7m
3_ 1
| / WOH [ _¢jayey sand at 3.2m +---FB e v oe
B % -with silt pockets, 3.7m to 7.0m
- |
| % WOH o5 e
_/ WOH |
be ° %
i _%]: 7/60cm I -
b, °© / ] S
i / ]: 6/60cm O
'—8 7-/ o1
- %]: 8/60cm | -with mica at 7.6m I o+
g gt
-with mica and an H2S odor, at 9.1m
e Sl
(10.1m) o 3_ il
Silty Fine to Medium SAND (SM), very dense, greenish gray o o o
-sandy clay with mica at 10.4m
-with a clay layer at 10.8m
-clay layer, 11.0m to 11.3m
-with a clay layer at 11.6m m
-with ferrous stains at 12.5m ® ai

Report Date: 04/30/99
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Vane Size used: Dolphin Small

{30 Degrees Corresponds to 8.3% Shear Strain)

\
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Vane Rotation [deg]

REMOTE VANE (DOWNHOLE) TEST RESULTS
Test Depths: 35.7m and 36.3m
Boring 98-44
SFOBB East Span Seismic Safety Project
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SFOBB Task Order No. 5
Project No. 98-42-0054

Earth _m-n-an.
Mechanics
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Additional Tests

K

Additional Tests

Strength Tests

Identification Tests

Suw

Identification Tests

MC

Ko Consolidated
Triaxial Test

Cyclic Simple Shear

SUMMARY OF LABORATORY TEST RESULTS

Consolidation Test
Resonant Column

Hydrometer

H
C
RC
CS

Strain at 50% Failure Stress
Effective Angle of Friction

= Effective Cohesion

UU = Unconsolidated Undrained

e50
c
phi

Boring 98-44
SFOBB East Span Seismic Safety Project

Submerged Unit
Weight

Fines = % Passing No. 200
Sieve

= Moisture Content
LI = Liquidity Index

LL = Liquid Limit
PL = Plastic Limit

PLATE 98-44.10a
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Additional Tests

K

Additional Tests

Strength Tests

Identification Tests

Suw

Identification Tests

MC

Ko Consolidated
Triaxial Test

Consolidation Test
Resonant Column
Cyclic Simple Shear
SUMMARY OF LABORATORY TEST RESULTS

Hydrometer

H
C
RC
CS

Strain at 50% Failure Stress
Effective Angle of Friction

= Effective Cohesion

UU = Unconsolidated Undrained

e50
c
phi

Boring 98-44
SFOBB East Span Seismic Safety Project

Submerged Unit
Weight

Fines = % Passing No. 200
Sieve

= Moisture Content
LI = Liquidity Index

LL = Liquid Limit
PL = Plastic Limit

PLATE 98-44.10b
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Additional Tests Additional Tests

Strength Tests

Identification Tests

Suw

Identification Tests

MC

Ko Consolidated
Triaxial Test

K =

Consolidation Test
Resonant Column
Cyclic Simple Shear
SUMMARY OF LABORATORY TEST RESULTS

Hydrometer

H
C
RC
CS

Strain at 50% Failure Stress
Effective Angle of Friction

= Effective Cohesion

UU = Unconsolidated Undrained

e50
c
phi

Boring 98-44
SFOBB East Span Seismic Safety Project

Submerged Unit
Weight

Fines = % Passing No. 200
Sieve

= Moisture Content
LI = Liquidity Index

LL = Liquid Limit
PL = Plastic Limit

PLATE 98-44.10c
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Additional Tests

K

Additional Tests

Strength Tests

Identification Tests

Suw

Identification Tests

MC

Ko Consolidated
Triaxial Test

Consolidation Test
Resonant Column
Cyclic Simple Shear
SUMMARY OF LABORATORY TEST RESULTS

Hydrometer

H
C
RC
CS

Strain at 50% Failure Stress
Effective Angle of Friction

= Effective Cohesion

UU = Unconsolidated Undrained

e50
c
phi

Boring 98-44
SFOBB East Span Seismic Safety Project

Submerged Unit
Weight

Fines = % Passing No. 200
Sieve

= Moisture Content
LI = Liquidity Index

LL = Liquid Limit
PL = Plastic Limit

PLATE 98-44.10d
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Additional Tests
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Additional Tests

Strength Tests

Identification Tests

Suw

Identification Tests

MC

Ko Consolidated
Triaxial Test

Consolidation Test
Resonant Column
Cyclic Simple Shear
SUMMARY OF LABORATORY TEST RESULTS

Hydrometer

H
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Strain at 50% Failure Stress
Effective Angle of Friction

= Effective Cohesion

UU = Unconsolidated Undrained

e50
c
phi

Boring 98-44
SFOBB East Span Seismic Safety Project

Submerged Unit
Weight

Fines = % Passing No. 200
Sieve

= Moisture Content
LI = Liquidity Index

LL = Liquid Limit
PL = Plastic Limit
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Additional Tests
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Additional Tests

Strength Tests

Identification Tests

Suw

Identification Tests

MC

Ko Consolidated
Triaxial Test

Consolidation Test
Resonant Column
Cyclic Simple Shear
SUMMARY OF LABORATORY TEST RESULTS

Hydrometer
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Strain at 50% Failure Stress
Effective Angle of Friction

= Effective Cohesion

UU = Unconsolidated Undrained
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Submerged Unit
Weight

Fines = % Passing No. 200
Sieve

= Moisture Content
LI = Liquidity Index

LL = Liquid Limit
PL = Plastic Limit
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2 0.3 O——>0  FINE SAND (SP) with shell fragments 0.9 1.9 0.26
10 3.2 0—-0 CLAYEY SAND (SC) with shells and shell fragments
42 18.7 &~—=  FAT CLAY (CH) 0.0028
48 27.9 O——=  SANDY FAT CLAY (CH) with silt pockets 0.024

GRAIN SIZE DISTRIBUTION CURVES
Boring 98-44
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PERCENT PASSING BY WEIGHT
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Plasticity Index (P1), (%)

80

70

60

50

40

30

20

10

Q\/ /
KEY TO SYMBOLS e
®  Young Bay Mud \',\’\\ )
O Meriti-Posey-San Antonio Qe} \,\;q'
A  Old Bay Mud/Upper Alameda Marine \y A A (\'b\
< Lower Alameda Alluvial A \,,0°
*  Franciscan Formation o 0.?

P

A CHL//
MH or OH

CL-ML )

ML or OL

O

10 20 30

A

0 50 60 70 80

Liquid Limit (LL), (%)

PLASTICITY CHART
Boring 98-44
SFOBB East Span Seismic Safety Project

90

100

110

120

¥G00-2#-86 "ON 309[0.1d
G 'ON J8pJQO ¥sel 9904S

d |
==
e
£3
s =
S,
()
w»

auan]




SFOBB Task Order No. 5
Project No. 98-42-0054

s Earth
= Mechanics

-l-'utann

4 7

Normalized Deviator Stress

1.2

1.0

0.8

0.6

0.4

0.2

0.0

/D
i
2 4 6 8 10 12
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
G—0 25 7.8 uu 172 40 1.0
B———a 28 8.7 uu 207 35 1.6
" 34 8.7 uu 193 29 1.2
— 3 9.6 uu 221 36 1.7
e—0 41 18.6 uu 758 131 0.7
Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES
Unconsolidated-Undrained Triaxial Compression Test
Boring 98-44
SFOBB East Span Seismic Safety Project
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4 7

Normalized Deviator Stress

1.2

1.0

0.8

0.6

0.4

0.2

0.0

12

WF@-O—O
o M’
/ /
0 2 4 6 10
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
G—>0 45 23.0 uu 517 159 0.8
B———03 48 27.9 uu 621 230 0.8
e—aN 57 34.6 uu 1103 341 1.5
—<> 60 37.3 uu 1172 198 0.6
e—0 63 42.3 uu 1275 273 1.6

Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test
Boring 98-44
SFOBB East Span Seismic Safety Project
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c\gianvol2fiodb\8.5x11\plate98-44_13b.odb



SFOBB Task Order No. 5
Project No. 98-42-0054

4 7

Normalized Deviator Stress

1.2

1.0

0.8

0.6

0.4

0.2

0.0

12

N
/ v
2 4 6 10
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
G—>0 66 471 uu 1413 339 0.6
B———a 74 57.5 uu 1620 329 0.9
e_—l 77 62.3 uu 1758 379 1.6
— 82 68.4 uu 1896 437 0.7

Deviator stress normalized with respect to maximum deviator stress.

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test
Boring 98-44
SFOBB East Span Seismic Safety Project
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1.2
1.0 OO OO
"0
¢ /
s 08 5
w
—
O
e
8
o
A 0.6
°©
()
N
©
£
5 04
Z
0.2 /
0.0
0 2 4 6 8 10 12
Strain in Percent
Maximum
Confining  Deviator
Curve  Sample Depth Test Pressure Stress e50
No. (m) Type (kPa) (kPa) (%)
G—>0 86 74.7 uu 2034 429 0.8
B—a 87 80.5 uu 2172 517 0.5
—N 97 99.8 uu 2241 483 0.6
Deviator stress normalized with respect to maximum deviator stress.

4 7

STRESS-STRAIN CURVES

Unconsolidated-Undrained Triaxial Compression Test

Boring 98-44
SFOBB East Span Seismic Safety Project
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Avg. Effective Vertical Stress Within Increment, @', .4 (kKPa)

Sample No. 36A (Horizontal Loading) - Depth: 9.4m
Boring 98-44
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INCREMENTAL CONSOLIDATION TEST RESULTS
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Sample No. 36B - Depth: 9.4m
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INCREMENTAL CONSOLIDATION TEST RESULTS
Sample No. 50A (Horizontal Loading) - Depth: 28.6m
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Sample No. 68 - Depth: 47.8m
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CRS CONSOLIDATION TEST RESULTS

Sample No. 79 - Depth: 63.0m
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Data at tyg plus 1 or 2 hr, with solid symbol indicating extended loading increment
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Plasticity Index
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Cone Tip Resistance (MPa)
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NOTES
—— Sand with <= 5% fines
Sand with > 5% fines
Dr = Relative Density
100 =

— Dr interpreted using the Baldi, 1986
relationship
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